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(57) Abstract: Compounds of formula 
(I), or a phannaceutically-acceptable 
salt, or an in-vivo-hydroly sable ester 
thereof, wherein HET is an N-linked 
5-membered heteroaryl ring, optionally 
substituted on a C atom by an oxo or 
thioxo group; and/or by I or 2(1 -4C) 
alkyl groups; and/or on an available 
nitrogen atom by (l-4C)alkyl; or HET 
is an N-linked 6-membered heteroaryl 
ring containing up to three nitrogen 
heteroatoms in total, optionally 
substituted on a C atom as above; Q is 
selected from, for example, (Ql ), R^ 
and are independently hydrogen 
or fluoro; T is selected from a range of 
groups, for example, of formula (TC5), 
wherein Rc is, for example, R^^CO-, 
R'^SOz- or R13CS-; wherein R»^ is, 
for example, optionally substituted 

(l-lOC)alky} or R^'*C(0)0(l-6C)alkyl wherein R^^ is optionally substituted (l-lOC)alkyl; are useful as antibacterial agents; and 
processes for their manufacture and pharmaceutical compositions containing them are described. 




(Q1) 



R{>N 




(TC5) 
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OXAZOLIDINONE DERIVATIVES WITH ANTIBIOTIC ACTIVITY 



The present invention relates to antibiotic compounds and in particular to antibiotic 
compounds containing a substituted oxazolidinone ring. This invention further relates to 
5 processes for their preparation, to intermediates useful in their preparation, to their use as 
therapeutic agents and to pharmaceutical compositions containing them. 

The international microbiological community continues to express serious concern 
that the evolution of antibiotic resistance could result in strains against which currently 
available antibacterial agents will be ineffective. In general, bacterial pathogens may be 

10 classified as either Gram-positive or Gram-negative pathogens. Antibiotic compounds with 
effective activity against both Gram-positive and Gram-negative pathogens are generally 
regarded as having a broad spectrum of activity. The compounds of the present invention are 
regarded primarily as effective against Gram-positive pathogens because of their particularly 
good activity against such pathogens, but are also regarded as effective against certain Gram- 

1 5 negative pathogens. 

Gram-positive pathogens, for example Staphylococci, Enterococci, Streptococci and 
mycobacteria, are particularly important because of the development of resistant strains which 
are both difficult to treat and difficult to eradicate from the hospital environment once 
established. Examples of such strains are methicillin resistant staphylococcus (MRSA), 

20 methicillin resistant coagulase negative staphylococci (MRCNS), penicillin resistant 
Streptococcus pneumoniae and multiply resistant Bnterococcus faecium. 

The major clinically effective antibiotic for treatment of such resistant Gram-positive 
pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with 
nephrotoxicity and ototoxicity. Furthermore, and most importantly, antibacterial resistance to 

25 vancomycin and other glycopeptides is also appearing. This resistance is increasing at a 
steady rate rendering these agents less and less effective in the treatment of Gram-positive 
pathogens. There is also now increasing resistance appearing towards agents such as p 
-lactams, quinolones and macroUdes used for tlie treatment of certain Gram negative strains 
responsible for upper respiratory tract infections. These strains include H.influenzae and 

30 M.catarrhalis. 

Certain antibacterial compounds containing an oxazoUdinone ring have been described 
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in the art (for example, Walter A. Gregory et al in J.Med.Chem. 1990, 33, 2569-2578 and 
1989,32(8), 1673-81; Chung-Ho Park etal in J.Med.Chem. 1992,35, 1156-1165). Such 
antibacterial oxazolidinone compounds with a 5-methylacetainide sidechain may be subject to 
mammalian peptidase metaboUsm, Furthermore, bacterial resistance to known antibacterial 
5 agents may develop, for example, by (i) the evolution of active binding sites in the bacteria 
rendering a previously active pharmacophore less effective or redundant, and/or (ii) the 
evolution of means to chemically deactivate a given pharmacophore. Therefore, there remains 
an ongoing need to find new antibacterial agents with a favourable pharmacological profile, in 
particular for compounds containing new pharmacophores. 

10 We have discovered a class of antibiotic compoimds containing a new class of 

substituted oxazolidinone ring which has useful activity against Gram-positive pathogens 
including MRS A and MRCNS and, in particular, agamst various strains exhibiting resistance 
to vancomycin and against E. faecium strains resistant to both aminoglycosides and clinically 
used p-lactams, but also to fastidious Gram negative strains such as H.influenzae and 

15 M.catarrhalis. 

Accordingly the present invention provides a compound of the formula (I), or a 
pharmaceutically-acceptable salt, or an in-vivo-hydrolysable ester thereof, 



wherein 

HET is an N-Unked 5-membered heteroaryl ring, containing eittier (i) 1 to 3 further nitrogen 
heteroatoms or (ii) a further heteroatom selected from O and S together with an optional 
further nitrogen heteroatom; which ring is optionally substituted on a C atom by an oxo or 
25 thioxo group; and/or the ring is optionally substituted on a C atom by 1 or 2 (l-4C)alkyl 
groups; and/or on an available nitrogen atom (provided that the ring is not thereby 
quatemised) by (l-4C)aIkyl; or 
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HET is an N-linked 6-inembered heteroaryl ring containing up to three nitrogen heteroatoms 
in total (including the linking heteroatom), which ring is substituted on a suitable C atom by 
0X0 or thioxo and optionally substituted on any available C atom by 1 or 2 (l-4C)alkyl 
substituents; 



Q is selected from Ql to Q9 



15 





10 Ql Q2 




Q3 Q4 Q5 Q6 






20 Q7 Q8 Q9 



wherein-R^ and-R^ are independ^tly hydrogen or fluoro; 

wherein Aj is carbon or nitrogen; is O or S (or, in Q9 only, NH); is 0, S or N-R^ 
(wherein R* is hydrogen, (l-4C)alkyl or hydroxy-(l-4C)alkyl); and wherein 
25 in Q7 each A, is independently selected from carbon or nitrogen, with a maximum of 2 
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nitrogen heteroatoms in the 6-membered ring, and Q7 is linked to T via any of the Aj atoms 
(when is carbon), aad linked in the S-membered ring via the specified carbon atom, or via 
A, when A, is carbon; Q8 is linked to T via either of the specified carbon atoms in the 5- 
membered ring, and linked in the benzo-ring via either of the two specified carbon atoms on 
5 either side of the linking bond shown; and Q9 is linked via either of the two specified carbon 
atoms on either side of the linking bond shown; 

wherein T is selected firom the groups in (TA) to (TD) below (wherein ARl, AR2, AR2a, 
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl and CY2 are defined hereinbelow); 
(TA) T is selected firom the following groups 
10 (TAa) ARl, ARl-(l-4C)alkyl-, AR2 (carbon linked), AR3; 
(TAb) AR1-CH(0H), AR2-CH(0H)-, AR3-CH(0H)s 
(TAc) AR1-CO-, AR2-C0-, AR3-C0-, AR4-C0-; 
(TAd) AR1-0-, AR2-0-, AR3-0s 

(TAe) AR1-S(0)q- , AR2-.S(0)q- , AR3-S(0)q- (q is 0, 1 or 2); 

1 5 (TAf) an optionally substituted N-linked (fiilly unsaturated) 5-membered heteroaryl ring 
system containing 1, 2 or 3 nitrogen atoms; 

(TAg) a carbon linked tropol-3-one or tropol-4-one, optionally substituted in a position not 
adjacent to the linking position; or 

< 

20 (TB) T is selected firom the following groups :- 
(TBa) halo or (l-4C)alkyl 

{optionally substituted by one or more groups each iadependently selected from hydroxy, (1- 
4C)alkoxy, (l-4C)alkanoyl, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, -NRvRw, (1 
6C)alkanoylamino, (l-4C)alkoxycarbonyIamino, H-(l-4C)alkyl-N-(l-6C)alkanoylamino, (1- 
25 4C)alkylS(0)q- (q is 0, 1 or 2), CYl, CY2 or ARl); 

(TBb) -NRv^Rw' ; 

(TBc) ethenyl, 2-(l-4C)allcylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2- 
nitroethenyl, 2-mtro-2-((l-4C)alkyl)ethenyl, 2-((l-4C)alky,laminocarbonyl)ethenyl, 2-((l- 
4C)allcoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl; 
30 (TBd) R^'CO- , R^^S(0)q- (q> 0, 1 or 2) or R^'CS- 
wherein R*° is selected from the following groups :- 
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(TBda) CYl or CY2; 

(TBdb) hydrogen, (l-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw, ethenyl, 2-(l- 
4C)ali!ylethenyl, 2-cyaiioeliienyl, 2-cyano-2-((l-4C)al]q'l)ethenyl, 2-nitroethenyl, 2-mtro-2- 
((l-4C)alkyl)ethenyl, 2-((l-4C)a]]qrlaminocaibonyl)ethenyl, 2-((l- 

5 4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl or 2-{AE2)ethenyl; or 

(TBdc) (l-4C)alkyl {optionally substituted as defined in (TBa) above, or by (1- 
. 4C)alkylS(0)pNH- or (l-4C)a]kylS(0)p-((l-4C)alkyI)N- (p is 1 or 2)} ; 
wbesrcin Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl; Rv' is hydrogen, (1- 
4C)alkyl or (3-8C)cycloalkyl; Rw' is hydrogen, (l-4C)alkyl, (3-8C)cycloalkyl, (l-4C)alkyl- 

10 CO- or (l-4C)alkylS(0)q- (q is 1 or 2); or 

(TQ T is selected jBcom the following groups :- 

« 

(TCa) an optionally substituted, fully saturated 4-membered monocyclic ring containing 1 
heteroatom selected from O, N and S (optionally oxidised), and linked via a ring nitrogen or 
1 5 sp^ carbon atom; 

(TCb) an optionally substituted 5-membered monocyclic ring containing 1 heteroatom 
selected from O, N and S (optionally oxidised), and linked via a ring nitrogen atom or a ring 
sp^ or sp^ carbon atom, which monocyclic ring is frilly saturated other than (where 
appropriate) at a linking sp^ carbon atom; 
20 (TCc) an optionally substituted 6- or 7-membered monocyclic ring containing 1 or 2 

heteroatoms independently selected from O, N and S (optionally oxidised), and Hnked via a 
ring nitrogen atom or a ring sp^ or sp^ carbon atom, which monocychc ring is ftiUy saturated 
other than (where appropriate) at a hnking sp^ carbon atom; or 

25 (TD) T is selected from the followmg groups :- 

(TDa) a bicyclic spiro-ring system containing 0, 1 or 2 ring nitrogen atoms as the only ring 
heteroatoms, the structure consisting of a 5- or 6-membered ring system (linked via a ring 
nitrogen atom or a ring sp^ or sp^ carbon atom) substituted (but not adjacent to the linking 
position) by a 3-, 4- or 5-membered spko-carbon-linked ring; which bicycUc ring system is 

30 (i) fiiUy saturated other flian (where appropriate) at a linking sp^ carbon atom; 

(ii) contains one -N(Rc)- group in the ring system (at least two carbon atoms away from 



wo 01/81350 PCT/GBOl/01815 

-6- 

the linking position when the link is via a nitrogen atom or an sp^ carbon atom) or one -N(Rc)- 
group in an optional substitaent (not adjacent to the linking position) and is 
(iii) optionally further substituted on an available ring carbon atom; or 
(TDb) a 7-, 8- or 9-membered bicyclic ring system (linked via a ring nitrogen atom or a ring 
5 sp^ or sp^ carbon atom) containing 0, 1 or 2 ring nitrogen atoms (and optionally a further O or 
S ling heteroatom), the stmcture containing a bridge of 1, 2 or 3 carbon atoms; which bicyclic 
ring system is 

(i) fully saturated other than (where appropriate) at a linking sp^ carbon atom; 

(ii) contains one O or S heteroatom, or one -N(Rc)- group in the ring (at least two carbon 
10 atoms away from the linking position when the link is via a nitrogen atom or an sp^ carbon 

atom) or one -N(Rc)- group in an optional substituent (not adjacent to the linking position) 
and is 

(iii) optionally further substituted on an available ring carbon atom; 

15 wherein Rc is selected from groups (Rcl) to (Rc5) 

(Rcl) (l-6C)alkyl {optionally substituted by one or more (l-4C)alkanoyl groups (including 
geminal disubstitution) and/or optionally monosubstituted by cyano, (l-4C)alkoxy," 
trifluoromethyl, (l-4C)alkoxycarbonyl, phenyl (optionally substituted as for AR defined 
hereinafter), (l-4C)alkylS(0)q- (q is 0, 1 or 2); or, on any but the first carbon atom of the (1- 

20 6C)alkyl chain, optionally substituted by one or more groups (including geminal 

disubstitution) each independently selected from hydroxy and fiuoro, and/or optionally 
monosubstituted by oxo, -NRvRw [wherein Rv is hydrogen or (l'4C)alkyl; Rw is hydrogen 
or (l-4C)alkyl], (l-6C)a]kanoylamino, (l-4C)alkoxycarbonylamino,N-(l-4C)allcyl-N-(l- 
6C)alkanoylamino, (l-4C)alkylS(0)pNH. or (l-4C)alkylS(0)p-((1.4C)alkyl)N- (p is 1 or 2)}; 

25 (Rc2) R^'CO- , R*'S02- or R^'CS- 

wherein R^^ is selected from (Rc2a) to (Rc2e) :- 

(Rc2a) ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl, CY2; 

(Rc2b) hydrogen, (l-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw [wherein Rv is 
hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl], ethenyl, 2-(l-4C)alkylethenyl, 2- 
30 cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2-((l-4C)alkyl)ethenyl, 
2-((l -4C)alkylaminocarbonyl)ethenyl, 
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2-((l-4C)aJkoxycaibonyl)efliKiyl, 2-(ARl)ethenyl, 2-(AEl2)ethenyl, 2-(AR2a)ethenyl; 
(Rc2c) (l-10C)alkyl 

{optionally substituted by one or more groiq)S (including geminal disubstitution) each 
independently selected from hydroxy, (l-10C)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, (1- 

5 4C)aIkoxy-(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkanoyI, phosphoryl [-0-P(0)(0H)2, and 
mono- and di-(l-4C)alkoxy derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and di-(l- 
4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group 
selected from phosphonate [phosphono, -P(0)(0H)2, and mono- and di-(l-4C)alkoxy 
derivatives thereof], phosphinate [-P(0H)2 and mono- and di-(l-4C)alkoxy derivatives 

10 thereof], cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l- 

4C)alkoxycarbonyl, (l-4C)a]koxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, (l-4C)alkylamino, 
di((l-4C)alkyl)amino, (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N-(l-4C)alkyl-N- 
(l-6C)alkanoylamino, (l-4C)aIkylaminocarbonyl, di((l-4C)alkyl)aminocarbonyl, (1- 
4C)a]kylS(0)pNH-, (l-4C)a]kylS(0)p-((l-4C)alkyl)N-, fluoro(l-4C)alkylS(0)pNH-, 

15 fluoro(l-4C)alkylS(0)p((l-4C)alkyl)N-, (l-4C)alkylS(0)q- [the (l-4C)alkyl group of (1- 
4C)alkylS(0)q- being optionally substituted by one substituent selected from hydroxy, (1- 
4C)alkoxy, (l-4C)alkanoyl, phosphoryl [-0-P(0)(0H)2, and mono- and di-(l-4C)alkoxy 
derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and di-(l-4C)alkoxy derivatives 
thereof], amino, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l- 

20 4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, carboxy, (1- 

4C)alkylamino, di((l-4C)alkyl)amino, (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N- 
(l-4C)aIkyl-N-(I-6C)aIkanoylamino, (l-4C)allq^laminocarbonyl, di((l- 
4C)a]kyl)aminocarbonyl, (l-4C)alkylS(0)pNH-, (l-4C)alkylS(0)p-((l-4C)aIkyl)N-, (1- 
4C)alkylS(0)q-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- and also AR2a, AR2b, AR3a and 

25 AR3b versions of AR2 and AR3 containing groups], CYl, CY2, ARl, AR2, AR3, AR1-0-, 
AK2-0-, AR3-0-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- , AR1-NH-, AR2-NH-, AR3-NH- 
Q) is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of AR2 and 
ARJ containing groups} ; 

(Rc2d) R"'C(0)0(l-6C)a]kyl wherem R'" is ARl, AR2, (l-4C)alkylamino (the (1- 
30 4C)alkyl group being optionally substituted by (l-4C)alkoxycarbonyl or by carboxy), 
benzyloxy-(l-4C)alkyl or (l-10C)alkyl {optionally substituted as defined for (Rc2c)}; 
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(Rc2e) R"0- wherein R*^ is benzyl, (l-6C)a]kyl {optionally substituted as defined for 
(Rc2c)}, CYl, CY2 or AR2b; 

(Rc3) hydrogen, cyano, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)e1henyl, 2-((l- 
4C)al]£ylaminocarbonyl)ethenyl, 2-((l-4C)alkoxycarbonyl)ethenyl, 2-nitroethenyl, 2-nitro-2- 
5 ((l-4C)alkyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, or of the formula 0^c3a) 

R16 

0^c3a) 

wherein X~ is -OR", -SR", -NEIR'W -N(R'^2 ; 

10 wherein R" is hydrogen (when X°° is -NHR'^and -N(R")2), and R" is (l-4C)alkyl, phenyl or 
AR2 (whea is -0R'^ -^K" and -NHR'^); and R'*' is cyano, nitro, (l-4C)alkylsulfonyl, (4- 
7C)cycloalkylsulfonyl, phenylsulfonyl, (l-4C)alkanoyl and (l-4C)alkoxycarbonyl; 
(Rc4) trityl, ARl , AR2, AR2a, AR2b, AR3, AR3a, AR3b; 
(Rc5) RdOC(Re)=CH(C=0)-, RfC(=0)C(=0)-, RgN=C(Rh)C(=0)- or 

15 RiNHC(Rj)=CHC(=0)- wherein Rd is (l-6C)alkyl; Re is hydrogen or (l-6C)alkyl, or Rd and 
Re together fonn a (3-4C)alkylene chain; Rf is hydrogen, (l-6C)alkyl, hydroxy(l-6C)alkyl, 
(l-6C)alkoxy(l-6C)alkyl, -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen 
or (l-4C)aIkyl], (1.6C)alkoxy, (l-6C)alkoxy(l-6C)alkoxy, hydroxy(2-6C)alkoxy, (1- 
4C)alkylamino(2-6C)alkoxy, di-(l-4C)alkylamino(2-6C)alkoxy; Rg is (l-6C)alkyl, hydroxy 

20 or (l-6C)alkoxy;Rh is hydrogen or (l-6C)alkyl; Ri is hydrogen, (l-6C)alkyl, ARl, AR2, 
AR2a, AR2b and Rj is hydrogen or (l-6C)alkyl; 
wherein 

ARl is an optionally substituted phenyl or optionally substituted naphthyl; 
AR2 is an optionally substituted 5- or 6-membered, fiilly unsaturated (i.e with the maximum 
25 degree of unsaturation) monocyclic heteroaryl ring containing up to four heteroatoms 

independently selected from O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 
linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quatemised; 
AK2a is a partially hydrogenated version of AR2 (i.e. AR2 systems retaining some, but not 
the fiill, degree of unsaturation), linked via a ring carbon atom or linked via a ring nitrogen 
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atom if the ring is not thereby quatOTiised; 

AR2b is a fully hydrogenated version of AR2 (i.e. AR2 systems havmg no unsaturation), 

linked via a ring carbon atom or linked via a ring nitrogen atom; 

AR3 is an optionally substituted 8-, 9- or 10-membered, fully unsaturated (i.e with the 
5 maximum degree of unsaturation) bicyclic heteroaryl ring containing up to four heteroatoms 

independently selected from O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 

linked via a ring carbon atom in either of the rings comprising the bicyclic system; 

AR3a is a partially hydrogenated version of AR3 (i.e. AR3 systems retainiug some, but not 

the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
10 atom if the ring is not thereby quatemised, in either of the rings comprising the bicyclic 

system; 

AR3b is a fixlly hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation), 

linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings 

comprising the bicycUc system; 
15 AR4 is an optionally substituted 13- or 14-membered, fully unsaturated (i.e with the 

maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatomis 

independently selected from O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 

linked via a ring carbon atom m any of the rings comprising the tricycUc system; 

AR4a is a partially hydrogenated version of AR4 (i.e. AR4 systems retaming some, but not 
20 the full, degi-ee of unsaturation), linked via a ring carbon atom, or linlced via a ring nitrogen 

atom if the ring is not thereby quatemised, in any of the rings comprising the tricychc system; 

CYl is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring; 

CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring. 

25 In this specification, where it is stated that a ring may be linked via an sp^ carbon 

atom, which ring is fiiUy saturated other than (where appropriate) at a linking sp^ carbon atom, 
it is to be understood that the ring is linked via one of the carbon atoms in a C=C double bond. 

In anotho: embodiment, (Rcl) is as defined above oUier than the optional phenyl 
substituent on (l-6C)alkyl is optionally substituted as for ARl defined herdnafter; and 

30 (Rc2c), is as defined above and further includes carboxy as an optional substituent on R as 
(l-lOC)alkyl. 
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(TAf) When T is an optionally substituted N-linked (fully unsaturated) S-membered 
heteroaryl ring system containing 1, 2 or 3 nitrogen atoms, it is preferably selected from a 
group of foraiula (TAfl) to (TAf6) below (particularly (TAfl), (TAf2), (TAf4) and (TAf5), 
5 and especially (TAfl) and/or (TAf2)). The above preferred values of (TAf) are particularly 
preferred when present in Ql or Q2, especially Ql. 




R6 R6 p5 R6 

(TAfl) (TA12) (TAf3) 




(TAf4) (TAfS) (TAf6) 

wherein : 

is selected (independently where appropriate) from hydrogen, (l-4C)alkyl, (1- 
1 5 4C)alkoxycarbonyl, ( 1 -4C)alkanoyl, carbamoyl and cyano; 

R'* and R^ are independently selected from hydrogen, halo, trifluoromethyl, cyano, nitro, (1- 
4C)alkoxy, (l-4C)alkylS(0)q- (q is 0, 1 or 2), (l-4C)alkanoyi, (l-4C)aUcoxycarbonyl, (2- 

4C)alkanoyloxy-(l-4C)aUcyl, benzoxy-(l-4C)alkyl, (2-4C)allcanoylamino, -CONRvRw, - 
NRvRw and (l-4C)alkyl (optionally substituted by hydroxy, trifluoromethyl, cyano, nitro, (1- 
20 4C)alkoxy, (l-4C)alkylS(0)q- (q is 0, 1 or 2), (l-.4C)allcoxycarbonyl, (l-4C)alkanoylaminOi 

-CONRvRw, -NRvRw; wherein RvRw is hydrogen or (l-4C)alkyl; Rw is hydrogen or (1- 
4C)alkyl}; 
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or R* is selected from one of the groiq)s in (TAfe) to (TAfc) below, or (where appropriate) 
one of R" and R^ is selected from the above Ust of R^ and R' values, and the other is 
selected from one of the groups in (TAfa) to (TAfc) below :- 
(TAfa) a group of the formula (TAfal) 



wherein Z° is hydrogen or (l-4C)alkyl; 

X° and are independently selected from hydrogen, (l-4C)alkyl, (l-4C)alkoxycaibonyl, 
halo, cyano, nitro, (l-4C)alkylS(0)q- (q is 0, 1 or 2), RvRwNSOj-, trifluoromethyl, 
10 pentafluoroethyl, (l-4C)alkanoyl and -CONRvRw [wherein Rv is hydrogen or (l-4C)alkyU 
Rw is hydrogen or (l-4C)alkyl]; or 

one of X° and Y° is selected from the above list of X° and values, and the other is 
selected from phenyl, phenylcarbonyl, -S(0)q-phenyl (q is 0, 1 or 2), N- 
(phenyl)carbamoyl, phenylaminosulfonyl, AR2, (AR2)-C0-, (AR2)-S(0)q- (q is 0, 1 or 2), 
1 5 N-(AR2)carbamoyl and (AR2)aminosulfonyl; wherein any phenyl group ua (TAfa) may be 
optionally substituted by up to three substituents independently selected from (l-4C)a]kyl, 
cyano, trifluoromethyl, nitro, halo and (l-4C)alkylsulfonyl; 
(TAfb) an acetylene of the formula or ^(l-4C)alkyl; 

(TAfc) -X'-r-AR2, -X'-Y'-AR2a, -X'-Y'-AR2b, -X'-Y'-AR3, -X'-Y'-AR3a or -X>-Y»- 
20 AR3b; 

wherein X' is a direct bond or -CH(OH)- and 



Y' is -(CH^),-, -(CH2)„-NH-(CH2)„-, -CO^CH^)™-, -C0NH-(CH2)„-, -C(=S)NH-(Ciy„- or - 
C(=0)0-(CH^„.- ; 

or wherein X' is -{CR^^- or -CH(Me)-(CH2)„- and 
25 Y" is -(CH,)„-NH-(Ciy„,-, -CQ-{CRd^-, -CONH-(Ciy„-, .C(=S)NH-(CH2)„-, 
-C(=0)0-CCH2)„-.or .-S(a),r(Ciy„- ; 
or wherein X' is -CH^O-, -CHaNH- or -CH3N((l-4C)alkyl)- and 
Y' is -C0-(CH2)„-, -C0NH-(CH2)„- or -C(=S)NH-(CH2)„- ; and additionaUy Y' is 



5 




(TAfal) 



wo 01/81350 



12 



PCT/GBOl/01815 



-SO2- when X' is -CH^NH- or -CH2N((l-4C)alkyl)-, and is -(Ciy„- when X' is -CH2O- or 
-CH^((l-4C)alkyl)- ; wherein n is 1, 2 or 3; m is 0, 1, 2 or 3 and q is 0, 1 or 2; and when 
is -(CH2)i„-NH-(CH2)ro- each m is independently selected from 0, 1, 2 or 3. 

It is to be understood that when a value for -X^- is a two-atom link and is written, for 
5 example, as -CHjNH- it is the left hand part (-CHj- here) which is bonded to the group of 
formula (TAfl) to (TAf6) and the right hand part (-NH- here) which is bonded to -Y*- in the 
definition in (TAfc). Similarly, when -Y^- is a two-atom link and is written, for example, as - 
CONH- it is the left hand part of -Y^- (-CO- here) which is bonded to the rigjit hand part of - 
X*-, and the right hand part of -Y^- (-NH- here) which is bonded to the AR2, AR2a, AR2b, 
1 0 AJG, AR3a or AR3b moiety in the definition in (TAfc). 

Preferably is hydrogen or (l-4C)alkyl, and R"* and R^ are independently selected 
from hydrogen, (l-4C)alkyl or one of R"* and R^ is selected from group (TAfa). Other 
preferable substituents on the (TAfl) to (TAfS) are illustrated in the accompanying Examples. 
Most preferable is (TAfZ) with such preferable substituents. 

15 

(TAg) When T is a carbon Unlced tropol-3-one or tropol-4-one, optionally substituted in a 
position not adjacent to the linking position (TAg), it is preferably selected from a group of 
formula (TAgl), (TAg2) or (TAg3). The above preferred values of (TAg) are particularly 
preferred when present in Ql or Q2, especially QL 



O 




(TAgl) (TAgl) (TAg3) 



wherein R^ is selected from 

fZ4ga> hydrogen, (l-4C)alkyl {optionally substituted by one or two substituents (excluding 
25 geminal disubstitution) independently selected from fluoro, hydroxy, (l-4C)alkoxy and - 
NRvRw]};or 

(TAgbJR'-O-, R'-S-, R'-NH- or R^R'-N-; 

wherein R^ is selected (independently where appropriate) from hydrogen, (l-4C)alkyl or (3- 
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SQcycloalkyl {both optionally substituted by one or two substituents (excluding geminal 
disubstitution) independently selected from hydroxy, (l-4Qalkoxy, (l-4QaIkoxycaibonyI 
and -NRvRw}, (2-4C)alkenyl {optionally substituted by one or two -NRvRw substituents}, 
(1 -4C)alkanoyl {optionally substituted by one or two siibstituents independently selected 
5 from -NRvRw and hydroxy}, phenyl-(l-4C)alkyl or pyridyl-(l-4C)alkyl {the phenyl and 
pyridyl (preferably pyridin-4-yl) rings being optionally substituted by one or two -NRvRw 
substituents} ; or 

(TAgc) morpholino, thiomoipholino, pyrrolidino {optionally independently substituted in the 
3- and/or 4-positions by (l-4C)alkyl}, piperidino substituted in the 4-position by R'-, R'-O, 

10 R*-S-, R'-NH- or R^'-N-; wherdn R' is selected (independently where appropriate) from 
hydrogen, (l-4C)alkyl {optionally substituted by one or two (excluding gemmal 
disubstitution) hydroxy, (l-4C)alkoxy, (l-4C)alkoxycarbonyl or -NRvRw} and piperazino 
{optionaUy substituted in the 4-position by (l-4C)alkyl, (3-8C)cycloalkyl, (l-4C)a]kanoyl, 
(l-4C)alkoxycarbonyl or (l-4C)alkylsulfonyl, and optionally independently substituted in the 

15 3- and/or 5-positions by (l-4C)alkyl} ; wherem Rv is hydrogen or (l-4C)alkyl; Rw is 
hydrogen or (l-4C)alkyl. 

(TC) Preferred values for the optiomd substituents and groups defined in (TCa) to (TCc) are 
defined by formulae (TCI) to (TC4) > 

rV-Bj G-B3 < 



20 



I rnlW / \ / A 



CrCl) (TC2) (TC3) (TC4) 

wherein in (TCI) : >A3-B3- is >C(Rq)-CH(Rr)- and G is -0-, -S-, -SO-, -SO^- or >N(Rc); 
wherem in (TC2) : ml is 0. 1 or 2; >A3-B3- is >C=C(Rr)- or >C(Rq>CH(Rr)- and G is -0-, 

25 S-, -SO-, -SO2- or >N(Rc); 

wherein in (TC3) : ml is 0, 1 or 2; >A3-B3- is >C(Rq)-CH(Rr)- (ether tiian when Rq and Rr 
are both together hydrogen) and G is -0-, -S-, -SO-, -SO2- or >N(Rc); 
wherem in (TC4) : nl is 1 or 2; ol is 1 or 2 and nl + ol = 2 or 3; >A3-B3- is >C=C(Rr)- or 
>C(Rq)-CH(Rr)- or >N-CH2- and G is -0-, -S-, -SO-, -SOj- or >N(Rc); Rp is hydrogen, (1- 
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4C)alkyl (other than when such substitution is defined by >A3-B3-), hydroxy, (l-4C)alkoxy or 
( 1 -4C)alkanoy loxy ; 

wherein in (TCI), (TC2) and (TC4); ml, nl and ol are as defined hereinbefore : 

>A3-B3- is >N-CH2- and G is >C(R'')(R*'), >C=0, >C-OH, >C-(l-4C)alkoxy, >C=N-OH, 
5 >C=N<l-4C)alkoxy, >C=N-NH-(l-4C)alkyl, >C=N-N((1.4C)alkyl)2 (the last two (1- 

4C)alkyl groups above in G being optionally substituted by hydroxy) or >C=N-N-C0-(1- 

4C)alkoxy; wherein > represents two single bonds; 

Rqis hydrogen, hydroxy, halo, (l-4C)alkyl or (l-4C)alkanoyloxy; 

Rr is (independently where appropriate) hydrogen or (l-4C)alkyl; 
10 R'^ is hydrogen, (l-4C)alkyl, fluoro(l-4C)alkyl, (l-4C)alkyl-thio-(l-4C)alkyl or hydroxy-(l- 

4C)alkyl and R^^ is -[C(Rr)(Rr)]^-N(Rr)(Rc) wherein ni2 is 0, 1 or 2; 

and, other than the ring substitution defined by G, >A3-B3- and Rp, each ring system may be 

optionally fiuther substituted on a carbon atom not adjacent to the link at >A3- by up to two 

substituents independently selected firom (l-4C)alkyl, fluoro(l-4C)alkyl (including 
15 trifluoromethyl), (l-4C)alkyl-thio-(l-4C)alkyl, hydroxy-(l-4C)alkyl, amino, amino-(l- 
* 4C)alkyl, (l-4C)alkanoylamino, (l-4C)alkanoylaniino-(l-4C)alkyl, carboxy, (1- 

4C)alkoxycarbonyl, AR-oxymethyl, AR-thiomethyl, oxo (=0) (other than when G is >N-Rc 

and Rc is group (Rc2) defined hereinbefore) or independently selected firom Rc; and also 

hydroxy or halo (the last two optional substituents only when G is -O- or -S-); 
20 wherein AR (or ARp) is as defined for formula (IP) hereinafter; Rc is selected from groups 

(Rcl) to (Rc5) defined hereinbefore. 

For the avoidance of doubt, ( )^i, ( )„, and ( indicate (-CH2-)„,i, (-CH2-)„i and (-CHj- 

)oj respectively (optionally substituted as described above). 

In the above definition of (TCI) to (TC4) and of the fiirther optional substituents, AR 
25 is preferably AR2, and the fiirther optional substituents are preferably not selected from the 

values listed for Rc. A preferred value for G is >N(Rc) or >C(R")(R^^). 

Particularly preferred values for the optional substituents and groups defined in (TCa) 

to (TCc), and (TCI) to (TC4) are contamed in the following definitions (TC5) to (TCll) > 
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(TC5) CrC6) (TC7) 




5 (TC8) (TC9) (TCIO) (TCll) 

wherdn Rc has any of the values listed hereinbefore or hereinafter. 

EspeciaUy preferred are (TC5), (TCd), (TC7) and (TC9), most especially (TC5) in 
which Rc has any of the values Usted hereinbefore or hereinafter (especially R"CO- with the 
preferable R'' values given hereinafter). In (TC5) Rc is preferably selected from the group 
10 (Rc2), especially R'^CO- with the preferable R" values given hereinafter. In (TC7) Rc is 
preferably selected from group (Rc3) or (Rc4). 

The above prefened values of (TCa) to (TCc) are particularly preferred when present 
in Ql or Q2, especially Ql (especially when HEX is isoxazole). 

15 (TDa) When T is a bicycUc spiro-ring system as defiaed in (TDa), it is preferably selected 
from a grov^ of formula (TDal) to (TDa9). The above preferred values of (TDa) are 
particularly preferred when present in Ql or Q2, especially Ql. 
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* * 



* * 





(TDal) 



{TDa2) 



(TDa3) 




(TDa4) 




(TDaS) 



** 



(TDa6) 




(TDa7) 



* * 




** * 



** 




** 



(TDa8) 



(TDaS) 



wherein; 

(i) the A4 linking group is a nitrogen atom or an sp^ or sp^ carbon atom (with the double 

.1. 

bond, where appropriate, orientated in either direction); and 
5 (ii) one of the ring carbon atoms at positions marked * and ** is replaced by one of the 
following groups -NRc-, >CH-NHRc, >CH-NRc.(l-4C)alkyl, >CH-CH2-NHRc, >CH-CH2- 
NRc-(l-4C)alkyl [wherein a central -CHj- chain link is optionally mono- or di-substituted by 
(l-4C)alkyl]; with the provisos that positions marked * are not replaced by -NH- in the ring 
containing the A4 liok when A4 is a nitrogen atom or an sp^ carbon atom, and that positions . 
10 marked * are not replaced by -NH- in the three membered ring in (TDal), (TDa4) and (TDaS); 
and 

(iii) the ring system is optionally (further) substituted on an available ring carbon atom by 
up to two substituents indq)endently selected from (l-4C)alkyl, fluoro(l-4C)alkyl (including 
trifluoromethyl), (l-4C)alkyl-thio-(l-4C)alkyl, hydroxy-(l-4C)alkyl, amino, amino-(l- 
15 4C)alkyl, (l-4C)alkanoylamino, (l-4C)alkanoylamino-(l-4C)alkyl, carboxy, (1- 

4C)alkoxycarbonyl, AR2-oxymethyl, AR2-thiomethyl, 0x0 (=0) (other than when the ring 
contains an >N-Rc and Rc is group (Rc2)) and also hydroxy or halo; 
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wherein Rc has any of the values listed hereinbefore or hereinafter. 



(TDb) When T is a 7-, 8- or 9-membered bicyclic ring system containing a bridge of 1, 2 or 3 
carbon atoms as defined in (TDb), it is preferably selected from a group defined by the ring 
5 skeletons shown in formulae (TDbl) to (TDbl4)> 



7-membered ring skeletons 




[4,1,01 
(TDb1) 



[3,2,01 
(TDb2) 





[3,1,1] 
(TDb3) 



[2,2.1] 
(TDb4) 



S-membered ring skeletons 

CO cO 

[3,3.0] [4.2.0J [4.1,1] [3.2,1] [2,2.2] 

(TDb5) (TDbB) (TDbT) (TDb8) (TDb9) 

9-membered ring skeletons 

eo Q> 

[4,3,0] [5,2.0] 
(TDblO) (TDbll) 

wherein; 

10 (i) the ring system contains 0, 1 or 2 ring nitrogen atoms (and optionally a fiirther 0 or S 
ring heteroatom),and when present the ring nitrogen, 0 or S heteroatom/s are at any position 
other than as part of the 3-membered ring in (TDbl); 

(ii) the ring system is linked via a ring nitrogen atom or a ring sp^ or sp^ carbon atom . 
(with the double bond, where appropriate, orientated in either direction) from any position in 
15 either ring [other than from a bridgehead position or from an sp^ carbon atom in the 4- 
membered ring in (TDb2), (TDb6) and (TDbl 1)]; 





[4.2.1] [3,3.1] [3,2,2] 

(TDb12) {TDb13) (TDb14) 
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(iii) one of the ring carbon atoms at a position not adjacent to the linking position, is 
replaced (other than when the ring contains an O or S heteroatom) by one of the following 
groups -NRc- [not at a bridgehead position], >C(H)-NHRc, >C(H)-NRc-(l-4C)alkyl, >C(H)- 
CHj-NHRc, >C(H>-CH2-NRc-(l-4C)alkyl [wherein the hydrogen atom shown in brackets is 
5 not present when the replacement is made at a bridgehead position and wherein a central - 
CHj- chain link is optionally mono- or di-substituted by (l-4C)alkyl]; with the proviso that 
when the ring system is linked via a ring nitrogen atom or an sp^ carbon atom any replacement 
of a ring carbon atom by -NRc-, O or S is at least two carbon atoms away from the linking 
position; and 

10 (iv) the ring system is optionally (further) substituted on an available ring carbon atom as 
for the bicyclic spiro-ring systems described in (TDa); wherein Rc has any of the values listed 
hereinbefore or hereinafter. 



It will be appreciated that unstable anti-Bredt compounds are not contemplated in this 
definition (i.e. compounds with stuctures (TDb3), (TDb4), (TDb7), (TDb8), (TDb9), 
15 (TDbl2), (TDbl3) and (TDbl4) in which an sp^ carbon atom is directed towards a bridgehead 
position). 

Particularly preferred values of (TDb) are the following structures of formula (TDb4), 
(TDb8) and/or (TDb9); wherein Rc has any of the values listed hereinbefore or hereinafter. 
The above preferred values of (TDb) are particularly preferred when present in Ql or Q2, 
20 especially QL 



Rc 

\ 




N 



Rc 



Rc 




[2.2.1] 
(TDb4a&b) 



[3,2,1] 
(TDb8) 



[2.2,2] 
(TDb9) 



In another embodiment there is provided a compound of formula (T) as defined by 
formula (IP) below : 
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O 

A 

Q-N O 




(IP) 



whereiB 



HEX is anN-linked 5-membered heteroaryl ring, containing either (i) 1 to 3 further nitrogen 
5 heteroatoms or (ii) a further hetCToatom selected from O and S together with an optional 
further nitrogen heteroatom; which ring is optionally substituted on a C atom by an oxo or 
tbioxo group; and/or the ring is optionally substituted on a C atom by 1 or 2 (l-4C)alkyl 
groups; and/or on an available nitrogen atom (provided that the ring is not thereby 
quatemised) by (l-4C)alkyl; 



wherein: 

and are independently hydrogen or fluoro; 
R^P is hydrogen, (l-4C)alkyl, hydroxy, (l-4C)alkoxy or (2-4C)alkanoyloxy; 
15 >A-B- is of the fonnula >C=C(R> , >CHCHR^- , >C(OH)CHR^- or >N-CH2. 
(> represents two single bonds) wherein is hydrogen or (l-4C)d3kyl; 
Dis O, S, SO, S02orNR^P; 

R^P and R^p are independently oxo (=0) [but not when R''^ is group (PC) below], (l-4C)alkyl, 
(l-4C)alkanoylamino-(l-4C)alkyl, hydroxy-(l-4C)alkyl, carboxy, (l-4C)alkoxycarbonyl, 
20 ARp-oxymethyl, ARp-thiomethyl (wherein ARp is as defined herembelow) or independently 
as defined for R^^ hereinbelow with the proviso that R^^ and R^^ are not phenyl, benzyl, ARp 
(as defined herembelow), a tetrazole ring system, cyclopentyl or cyclohexyl; and when D is O 
or S, R^^ and R^p are additionally independently hydroxy or bromo; 
wherein R'p is selected firom (PA) to (PE) :- 



10 Qis 
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(PA) hydrogen, cyano, 2-((l-4C)alkoxycaibonyl)ethenyl, 2-cyanoethenyl, 
2-cyaiiO'2-((l-4C)alkyl)ethenyl, 2-((MC)alkylaminocarbonyl)etheiiyl; 
(PB) phenyl, benzyl, ARp (as defined hereinbelow) or a tetrazole ring system [optionally 
mono-substituted in the 1- or 2- position of the tetrazole ring by (l-4C)alkyl, (2-4C)alkenyl, 
5 (2-4C)alkynyl or (l-4C)alkanoyl] wherein the tetrazole ring system is joined to the nitrogen in 
NR^P by a ring carbon atom; 
(PC) R'^CO- , R^^^SOz- or R^^^CS- 
wherein R*^ is selected from OPCa) to (PCf) 
CPCa) ARp (as defined hereinbelow); 

10 (PCb) cyclopentyl or cyclohexyl or l,3-dioxolan-4-yl or l,4-<iioxan-2-yl or l,3-dioxan-4-yl 
[optionally mono- or disubstituted by substituents independentiy selected from (l-4C)alkyl 
(including geminal disubstitution), hydroxy (but excluding l,3-dioxolan-4-yl, l,4-dioxan-2-yl 
and l,3-dioxan-4-yl substituted by hydroxy), (l-4C)alkoxy, (l-4C)aIkylthio, acetamido, 
(l-4C)alkanoyl, cyano andtrifluoromethyl]; 

15 (PCc) hydrogen, (l-4C)alkoxycarbonyl, trifluoromethyl, amino, (l-4C)alkylamino, 
di((l-4C)alkyl)amino, 2-(5- or 6-membered heteroaryl)ethenyl, 2-(5- or 6-membered 
(partially) hydrogenated heteroaryl)ethenyl, 2-phenylethenyl [wherein the heteroaryl or 
phenyl substituent is optionally substituted on an available carbon atom by up to three 
substituents independently selected from (l-4C)alkoxy, halo, cyano and (for the phenyl 

20 substituent only) ( 1 -4C)aUcylsulfonyl3 ; 

(PCd) (l-lOC)alkyl [optionally substituted by one or more groups (including geminal 
disubstitution) each independently selected from hydroxy and amino, or optionally 
monosubstituted by cyano, halo, (l-lOC)alkoxy, trifluoromethyl, (l-4C)alkoxy-(l-4C)alkoxy, 
(l-4C)allcoxy-(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkanoyl, (l-4C)allcoxycarbonyl, 

25 (l-4C)alkylaniino, di((l-4C)aIlcyl)amino, (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, 
H-(l-4C)al]cyl-N-(2-6C)alkanoylaniino, (l-4C)alkylS(0)pNH^, 
(l-4C)alkylS(0)p((l-4C)alkyl)N-,fluoro(1.4C)alkylS(0)pNH-, 

fluoro(l-4C)alkylS(0)p((l-4C)allcyl)N-, phosphono, (l-4C)alkoxy(hydroxy)phosphoryl, 
di-(l-4C)alkoxyphosphoryl, (l-4C)alkylS(0)q- , phenyl, naphthyl, phenoxy, naphthoxy, 
30 phenylamino, naphthylamino, phenylS(0)q-, naphthylS(0)q- [wherein said phenyl and 

naphthyl groups are optionally substituted by up to three substituents independently selected 
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from (l-4C)alkoxy, halo and cyano], or CYp (as defined hereinbelow), wherein (where 
^propriate) p is 1 or 2 and q is 0, 1 or 2]; 

(PCe) R"''C(0)0(l-6C)alkyl wherein R""* is an optionally substituted 5- or 6-membered 
heteroaryl, optionally substituted phenyl, (l-4C)alkylamino, benzyloxy-(l-4C)alkyl or 

5 optionally substituted (1-1 OQalkyl; 

(PCf) R^PQ- whereiu R"" is benzyl or optionally substituted (l-6C)allq^l; 
(PD) R''OC(R')=€H(CM)>. R'C(=0)C(=0)-, R^=C(R'^C(=0)- or R'NHC(R0=CHC(=O> 
wherein R" is (l-6C)allcyl, R' is hydrogen or (l-6C)alkyl, or R** aad R' together form a 
(3-4C)alkylene chain, R^ is hydrogen, (l-6C)aIkyl, hydroxy(l-6C)alkyl, 

10 (l-6C)alkoxy(l-6C)alkyl, amino, (l-4C)alkylamino, 

di.(l-4C)aIkylamino, (l-6C)alkoxy, (l-6C)alkoxy(l-6C)a]koxy, hydroxy(2-6C)alkoxy, 
(l-4C)alkylamino(2-6C)alkoxy, di-(l-4C)alkylamino(2-6C)a]koxy, R^ is (l-6C)alkyl, 
hydroxy or (l-6C)alkoxy, R"" is hydrogen or (l-6C)alkyl, R'' is hydrogen, (l-6C)alkyl, 
optionally substituted phenyl or an optionally substituted 5- or 6-membered heteroaryl [and 

15 (partially) hydrogenated versions thereof) and R is hydrogen or (l-6C)alkyl; 

(PE) R""*CH0R."*')(CH2)„- wherein m is 0 or 1 , R"" is fluoro, cyano, (1 -4C)alkoxy, 
(l-4C)alkylsulfonyl, (l-4C)alkoxycarbonyl or hydroxy, (provided that when m is 0, R"" is not 
fluoro or hydroxy) and R"" is hydrogen or (l-4C)alkyl; 

wherein AI^ is optionally substituted phenyl, optionally substituted phenyl(l-4C)alkyl, 
20 optionally substituted naphthyl, optionally substituted 5- or 6-membered heteroaryl; 

wherein ARp is also an optionally substituted 5/6 or 6/6 bicycUc heteroaryl ring system, in 
which the bicyclic heteroaryl ring systems may be linked via an atom in either of flie rings 
comprising the bicycUc system, and wherein both the mono- and bicyclic heteroaryl ring 
systems are linked via a ring carbon atom and may be (partially) hydrogenated; 
25 wherein CYp is selected firom:- 

(i) 4-, 5- or 6-membered cycloalkyl ring; 

(ii) 5- or 6-membered cycloalkenyl ring; 

(iii) 5- or 6-membered heteroaryl, 5- or 6-membered heteroaryloxy, 5- or 6-membered 
heteroaryl-S(0),-, 5- or 6-membered heteroarylamino [and (partially) hydrogaiated versions 

30 thereof) and 
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(iv) 5/6 or 6/6 bicyclic heteroaryl, 5/6 or 6/6 bicyclic heteroaryloxy, 5/6 or 6/6 bicyclic 
heteroaryl-S(0)q-, 5/6 or 6/6 bicyclic heteroarylamino [and (partially) hydrogenated versions 
thereof]; 

wherein q is 0, 1 or 2 and any of the aforementioned ring systems in CYp may be optionally 
5 substituted by up to three substituents independently selected from halo, 

(l-4C)alkyl [including geminal disubstitution when CYp is a cycloalkyl or cycloalkenyl ring], 
acyl, 0X0 and nitro-(l-4Qalkyl; and phannaceutically-acceptable salts thereof. 

In this embodiment (IP) of the specification the tenn 'alkyr mcludes straight chained 
and branched structures. For example, (l-6C)alkyl includes propyl, isopropyl and tert-butyl. 
10 However, references to individual alkyl groups such as "propyl" are specific for the straight 
chained version only, and references to individual branched chain alkyl groups such as 
"isopropyl" are specific for the branched chain version only. A similar convention applies to 

< 

other radicals, for example halo(l-4C)alkyl includes 1-bromoethyl and 2-bromoethyl. 

In this embodiment (CP) of the specification a *5- or 6-membered heteroaryl' and 

15 'heteroaryl (monocyclic) ring' means a 5- or 6-membered aiyl ring wherein (unless stated 
.otherwise) 1, 2 or 3 of the ring atoms are selected from nitrogen, oxygen and sulfur. Unless 
..stated otherwise, such rings are fiiUy aromatic. Particular examples of 5- or 6-membered 
heteroaryl ring systems are furan, pyrrole, pyrazole, imidazole, triazole, pyrimidine, 
pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole and thiophene. 

20 In this embodiment (EP) of the specification a '5/6 or 6/6 bicycHc heteroaryl ring 

system' and 'heteroaryl (bicyclic) ring* means an aromatic bicyclic ring system comprising a 
6-membered ring fiised to either a 5 membered ring or another 6 membered ring, the bicyclic 
ring system containing 1 to 4 heteroatoms selected from nitrogen, oxygen and sulfior. Unless 
stated otherwise, such rings are fiilly aromatic. Particular examples of 5/6 and 6/6 bicyclic 

25 ring systems are indole, benzofuran, benzoimidazole, benzofhiophene, benzisothiazole, 
benzoxazole, benzisoxazole, pyridoimidazole, pyrimidoimidazole, quinoUne, quinoxaline, 
quinazoline, phthalazine, cinnoUne and naphthyridine. 

In this embodiment (IP) of the specification a '4-, 5- or 6-membered cycloalkyl ring' 
means a cyclobutyl, cyclopentyl or cyclohexyl ring; and a '5- or 6-membered cycloallcenyl 

30 ring' a means cyclopentenyl or cyclohexcnyl ring. 



i 
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Particular optional substituents for alkyl, phenyl (and phenyl containing moieties) and 
naphthyl groups and ring carbon atoms in heteroaryl (mono or bicyclic) rings in R"**, R'^^ R' 
and ARp include halo, (l-4C)alkyl, hydroxy, nitro, carbamoyl, (l-4C)alkylcarbamoyl, 
di-((l-4C)aIkyl)carbamoyl, cyano, triflttoromethyl, trifluorometiioxy, amino, 

. 5 (l-4C)alkylamino, di((l-4C)alkyl)ammo, (l-4C)alkylS(0V, (wherein q is 0, 1 or 2), carboxy, 
(l-4C)alkoxycarbonyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkanoyl, (l-4C)alkoxy, 
(l-4C)alkylS(0)2amino, (l-4C)alkanoylamino, beazoylamino, benzoyl, phenyl (optionally 
substituted by up to three substituents selected from halo, (l-4Qalkoxy or cyano), furan, 
• pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, 

10 isothiazole, thiazole, thiophene, hydroxyimino(l-4C)alkyl, (l-4C)alkoxyimino(l-4C)aIkyl, 
hydroxy-(l-4C)alkyl, halo-(l-4C)alkyl, mtro(l-4C)alkyl, aniino(l-4C)alkyl, 
cyano(l-4C)alkyl, (l-4C)a]kanesulfonamido, aminosulfonyl, (l-4C)alkylaminosulfonyl and 
di-((MC)alkyl)aminosulfonyl. The phenyl and naphthyl groups and heteroaryl (mono- or 

■ 

bicyclic) rings in R"^ and ARp may be mono- or disubstituted on ring carbon atoms with 
1 5 substituents independently selected from the above list of particular optional substituents. 

For the avoidance of doubt, phosphono is .P(0)(0H)2; (l-4C)alkoxy(hydroxy)- 
phosphoryl is a mono-(l-4C)alkoxy derivative of -0-P(0)(0H)2; and di-(l- 
4C)alkoxyphosphoryl is a di-(l-4C)alkoxy derivative of -0-P(0)(0H)2- 
20 In this embodiment of formula (IP) a '5- or 6-membered heteroaryr and *hetCToaryI 

(monocyclic) ring* means a 5- or 6-membered aryl ring wherein (unless stated otherwise) 1, 2 
or 3 of the ring atoms are selected from nitrogen, oxygen and sulfur. Unless stated otherwise, 
such rings are fully aromatic. Particular examples of 5- or 6-meinbered heteroaryl ring 
systems are furan, pyrrole, pyrazole, imidazole, triazole, pyrimidiae, pyridazine, pyridine, 

25 isoxazole, oxazole, isothiazole, thiazole and thiophene. 

Particular examples of 5-membered heteroaryl rings containing 2 or 3 heteroatoms 
independently selected from N, O and S.(with the proviso that there are no 0-0, 0-S or S-S 
bonds; and in an alternative embodiment, also no N-S bonds) are pyrazole, imidazole^ 1,2,3- 
triazole, l,2,4^triazole, oxazole, isoxazole, thiazole, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 1,2,5- 

30 oxadiazole, 1,3,4-oxadiazole; and also in an alternative embodiment, isothiazole, 1,2,5- 
thiadiazole, 1 ,2,4-thiadiazole or 1,2,3-thiadiazole. 
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In this embodiment of fomiula (DP) a '5/6 or 6/6 bicyclic heteroaiyl ring system' and 
*hetCToaryl (bicyclic) ring* means an aromatic bicyclic ring system comprising a 6-membered 
ring fiised to either a 5 membered ring or another 6 membered ring, the bicyclic ring system 
containing 1 to 4 heteroatoms selected from nitrogen^ oxygen and sulfur. Unless stated 
5 otherwise, such rings are fiilly aromatic. Particular examples of 5/6 and 6/6 bicyclic ring 
systems are indole, benzofuran, benzimidazole, benzothiophene, benzisothiazole, 
benzoxazole, benzisoxazole, pyridoinudazole, pyrimidoimidazole, quinoUne, quinoxaline, 
quinazoline, phthalazine, ciimoline and naphthyridine. 

Particular optional substituents for alkyl, phenyl (and phenyl containing moieties) and 
10 naphthyl groups and ring carbon atoms in heteroaryl (inono or bicycUc) rings. in R^^^ Ri 
and ARp include halo, (l-4C)alkyl , hydroxy, nitro, carbamoyl, (l-4C)alkylcarbamoyl, di-((l- 
4C)alkyl)carbamoyl, cyano, trifluoromethyl, trifluoromethoxy, amino, (l-4C)alkylamino, 
di((l-4C)alkyl)amino, (l-4C)alkyl S(0)^- (q is 0, 1 or 2), carboxy, (l-4C)alkoxycarbonyl, (2- 

4C)alkenyl, (2-4C)alkynyl, (l-4C)alkanoyl, (l-4C)alkoxy, (l-4C)alkylS(0)2amino, (1- 

15 4C)alkanoylamino, benzoylamino, benzoyl, phenyl (optionally substituted by up to three 
substituents selected from halo, (l-4C)alkoxy or cyano), fiiran, pyrrole, pyrazole, imidazole, 
triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole, thiophene, 
hydroxyimino(l-4C)alkyl, (l-4C)allcoxyimino(l-4C)alkyl, hydroxy-(l-4C)alkyl, halo-(l- 
4C)alkyl, nitro(l-4C)alkyl, amino(MC)alkyl, cyano(l-4C)alkyl, (l-4C)alkauesulfonamido, 

20 aminosulfonyl, (l-4C)allcylaminosulfonyl and di-((l-4C)alkyl)aminosulfonyl. The phenyl 
and naphthyl groups and heteroaryl (mono- or bicycUc) rings in R*'*^ Ri and ARp may be 
mono- or di-substituted on ring carbon atoms with substituents independently selected from 
the above hst of particular optional substituents. 

In this specification the term 'alkyl* includes straight chained and branched structures. 

25 For example, (l-6C)alkyl includes propyl, isopropyl and tert-b utyl. However, references to 
individual alkyl groups such as "propyl" are specific for the straight chained version only, and 
references to individual branched chain alkyl groups such as "isopropyl" are specific for the 
branched chain version only, A similar convention applies to other radicals, for example 
halo(l-4C)alkyl includes 1-bromoethyl and 2-bromoethyL 

30 There follow particular and suitable values for certain substituents and groups referred 

to in this specification. These values may be used where appropriate with any of the 
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definitions and embodiments disclosed hereinbefore, or hereinafter. 

Examples of (l-4C)alkyl and (l-5Qalkyl include methyl, ethyl, propyl, isopropyl and 
t-butyl; examples of (l-6QaIkyl include methyl, ethyl, propyl, isopropyl, t-butyl, pentyl and 
hexyl; examples of (l-10C)alkyl mclude methyl, ethyl, propyl, isopropyl, pentyl, hexyl, 

5 heptyl, octyl and nonyl; examples of (l-4C)alkanoylamino-(l-4C)allq^l include 

formamidomethyl, acetamidomethyl and acetamidoethyl; examples of hydroxy(l-4C)alkyl 
and hydroxy(l-6C)a!kyl include hydroxymethyl, l-hydroxye1hyl, 2-hydroxyethyl and 3- 
hydroxypropyl; examples of (l-4C)alkoxycarbonyl include methoxycarbonyl, 
ethoxycarbonyl and propoxycarbonyl; examples of 2-((l-4C)alkoxycarbonyl)ethenyI include 

10 2-(methoxycaibonyl)ethenyl and 2-(ethoxycarbonyl)ethenyl; examples of 2-cyano-2-((l- 
4C:)alkyl)eflienyl include 2-cyano-2-methylethenyl and 2-cyano-2-ethylethenyl; examples of 
2-nitro-2-((l-4C)alkyl)ethenyI include 2-mtro-2-methylethenyl and 2-nitro-2-ethylethenyl; 
examples of 2-((l-4C)aIkylaminocarbonyl)ethenyl include 2- 
(methylaminocarbonyl)ettienyl and 2-(e1hylaminocarbonyl)ethenyl; examples of (2- 

1 5 4C)alkenyl include allyl and vinyl; examples of (2-4C)alkynyl include ethynyl and 2- 

propynyl; examples of (l-4C)alkanoyl include formyl, acetyl and propionyl; examples of (1- 
4C)alkoxy include methoxy, ethoxy and propoxy; examples of (l-6C)alkoxy and (1- 
lOQalkoxy include methoxy, ettioxy, propoxy and pentoxy; examples of (l-4C)aIkyithio 
include methylthio and ethyltliio; examples of (l-4C)alkylamino include methylamino, 

20 ethylamino and prcpylamino; examples of di-((l-4C)alkyl)amino include dimethylamino, N- 
ethyl-N-methylamino, dielhylamino, N-methyl-N-propylamino and dipropylamino; examples 
of halo groiips include fluoro, chloro andbromo; examples of (l-4C)alkylsuIfoiiyl include 
methylsulfonyl and ethylsulfonyl; examples of (l-4C)alkoxy-(l-4C)alkoxy and (1- 
6C)alkoxy-(l-6C)alkoxy include methoxymethoxy, 2-methoxyethoxy, 2-ethoxyethoxy and 3- 

25 metiioxypropoxy; examples of 

(l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy include 2-(methoxymethoxy)ethoxy, 

2-(2-methoxyethoxy)ethoxy; 3-(2-methoxyethoxy)propoxy and 2-(2-ethoxyethoxy)ethoxy; 

examples of (l-4QalkylS(0)2ainiiio include methylsulfonylamino and efliylsulfonylamino; 

examples of (l-4C)alkanoylamino and (l-6Qalkanoylamino include formamido, acetamido 
30 and propionylamino; examples of (l-4C)alkoxycarbonylammo include 

methoxycaibonylamino and ethoxycarbonylamino; examples of N-(l-4C)alkyl-N-(l- 
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6Qalkanoylainiiio include N-methylacetainido» N-efhylacetamido and N- 
methylpropionamido; examples of (l-4C)alkylS(0)pNH- wherein p is 1 or 2 include 

methylsulfinylamino, mefhylsulfonylamino, ethylsiiUQnylamino and ethylsulfonylamino; 
examples of (l-4C)alkylS(0)p((l-4QalkyI)N- wherein p is 1 or 2 include 

5 methylsulfinylmethylamino, methylsulfonylmethylamino, 2-(ethylsulfinyl)etliylauuno and 2- 
(ethylsulfonyl)ethylamino; examples of fluoro(l-4C)aIkylS(0)pNH- wherein p is 1 or 2 

include trifluoromethylsulfinylamino and trifluoromethylsulfonylamino; examples of 
fluoro(l-4C)aIkylS(0)p((l-4C)alkyl)NH- wherein p is 1 or 2 include 

trifluoromethylsulfinylmethylamino and trifluoromelhylsulfonylmethylamino examples of (1- 
10 4C)aIkoxy(hydroxy)phosphoryl include methoxy(hydroxy)phosphoryl and 
ethoxy(hydroxy)phosphoryl; examples of di-(l-4C)alkoxyphosphoryl include di- 
methoxyphosphoryl, di-ethoxyphosphoryl and ethoxy(methoxy)phosphoryl; examples of (1- 
4C)alkylS(0)q- wherein q is 0, 1 or 2 include methyltliio, ethylthio, methylsulJBnyl, 

ethylsulfinyl, methylsulfonyl and ethylsulfonyl; examples of phenylS(0)q and 

15 naphthylS(0)q- wherein q is 0, 1 or 2 are pheaylthio, phenylsulfinyl, phenylsulfonyl and 

* '■ - 

naphthylthio, naphthylsulfinyl and naphthylsulfonyl respectively; examples of benzyloxy-(l- 

•*/> - 

4C)alkyI include benzyloxymethyl and benzyloxyethyl; examples of a (3-4C)alkyIene chain 
are trimethylene or tetramethylene; examples of (l-6C)alkoxy-(l-6C)alkyI include 
methoxymethyl, ethoxymethyl and 2-methoxyethyl; examples of hydroxy-(2-6C)alkoxy 

20 include 2-hydroxye1hoxy and 3-hydroxypropoxy; examples of (l'4C)alkylamino-(2- 
6C)alkoxy include 2-methylaminoethoxy and 2-ethylaminoethoxy; examples of di-(l- 
4C)alkylamino-(2-6C)alkoxy include 2-dimethylaminoethoxy and 2-diethylaminoethoxy; 
examples of phenyl(l-4C)alkyl include benzyl and phenethyl; examples of (1- 
4C)alkylcarbamoyl include methylcarbamoyl and ethylcarbamoyl; examples of di((l- 

25 4C)alkyl)carbamoyl include di(methyl)carbamoyl and di(ethyl)carbamoyl; examples of 
hydroxyimino(l-4C)alkyl include hydroxyiminomethyl, 2-(hydroxyimino)ethyl and 1- 
(hydroxyimino)ethyl; examples of (l-4C)alkoxyimino-(l-4C)alkyl include 
methoxyiminomethyl, ethoxyiminomethyl, l-(methoxyimino)ethyl and 2- ' 
(niethoxyiinino)ethyl; examples of halo(l-4C)alkyl include, halomethyl, 1-haloethyl, 2- 

30 haloethyl, and 3-halopropyl; examples of nitro(l-4C)aIkyl include nitromethyl, l-nitroethyl, 
2-nitroetliyl and 3-mtropropyl; examples of amino(l-4C)alkyl include aminomethyl, 1- 
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aminoethyl, 2-ainmoethyl and 3-ammopropyl; examples of cyaiio(l-4C)alkyI include 
cyanomethyl, 1-cyanoethyl, 2-cyanoethyl and 3-cyanopropyl; examples of (1- 
4C)alkanesulfonaimdo include methanesulfonamido and ethanesulfonamido; examples of 
(l-4Qalkylaiiiinosulfonyl include methylaminosulfonyl and ethylaminosulfonyl; and 

5 examples of di-(l-4C)alkylammosulfonyl include dimethylaminosulfonyl, 
diethylaminosulfonyl and N-methyl-N-ethylaminosulfonyl; examples of (1- 
4C)alkanesalfonyIoxy include methylsulfonyloxy, ethylsulfonyloxy and propylsulfonyloxy; 
examples of (l-4C)alkanoyloxy include acetoxy; exan^les of (l-4C)allQrlaininocarbonyl 
include methylaminocarbonyl and ethylaminocarbonyl; examples of di((l- 

10 4C)alkyl)aminocarbonyl include dimethylaminocarbonyl and diethylaminocarbonyl; 
examples of (3"8C)cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; 
examples of (4-7C)cycloalkyl include cyclobutyl, cyclopentyl and cyclohexyl; examples of 
di(N-(l-4C)alkyl)ammomethylimuio include dimethylaminomethylimino and 

diethylaminomethylimino. 
15 Particular values for AR2 include, for example, for those AR2 containing one 

heteroatom, fiiran, pyrrole, thiophene; for those AE2 containing one to four N atoms, 
pyrazole, imidazole, pyridine, pyrimidine, pyrazine, pyridazine, 1,2,3- & 1,2,4-triazole and 
tetrazole; for those AR2 containing one N and one O atom, oxazole, isoxazole and oxazine; 
for those AR2 containing one N and one S atom, thiazole and isothiazole; for those AR2 
20 containing two N atoms and one S atom, 1,2,4- and 1,3,4-thiadiazole. 

Particular examples of AR2a include, for example, dihydropyrrole (especially 2,5- 
dihydropyrrol-4-yl) and tetrahydropyridine (especially l,2,5,6-tetrahydropyrid-4-yl). 

Particular examples of AR2b include, for example, tetrahydrofuran, pyrrolidine, 
morpholine (preferably morpholino), thiomoiphoUne (preferably thiomorpholino), piperazine 
25 (preferably piperazino), imidazoline and piperidine, l,3-dioxolan-4-yl, l,3-dioxan-4-yl, 1,3- 
dioxan-5-yl and 1 ,4-dioxan-2-yl. 

Particular values for AR3 include, for example, bicyclic benzo-fused systems 
containing a 5- or 6-membered heteroaryl ring containing one nitrogen atom and optionally 
1-3 further heteroatoms chosen from oxygen, sulfur and nitrogen. Specific ©camples of such 
30 ring systems include, for example, indole, benzofuran, benzothiophene, benzimidazole, 
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benzotbiazole, benzisothiazole, benzoxazole, benzisoxazole, quinoline, quinoxaline, 
quinazoline, phthalazme and cionoline. 

Other particular examples of AR3 include 5/5-, 5/6 and 6/6 bicyclic ring systems 
containing heteroatoms in both of the rings. Specific examples of such ring systems include, 
5 for example, purine and naphthyridine. 

Further particular examples of AR3 include bicyclic heteroaryl ring systems with at 
least one bridjgehead nitrogen and optionally a further 1-3 heteroatoms chosen from oxygen, 
sulfur and nitrogen. Specific examples of such ring systems include, for example, 
3H-pyrrolo[l,2-a]pyrrole, pyrrolo[2,l-b]thiazole, lH-imidazo[l,2-a]pyrrole, 

10 lH-inaidazo[l,2-a]imidazole, lH,3H-pyrrolo[l,2-c]oxazole, lH-imidazo[l,5-a]pyrrole, 
pyrrolo[l,2-b]isoxazole, imidazo[5,l-b]thiazole, imidazo[2,l-b]thiazole, indolizine, 
iniidazo[l,2-a]pyridine, imidazo[l,5-a]pyridine, pyrazolo[l,5-a]pyridine, 
pyrrolo[l,2-b]pyridazine, pyrrolo[l,2-c]pyrimidine, pyirolo[l,2-a]pyrazine, 
pyirolo[l,2-a]pyrimidine, pyrido[2,l-c]-s-triazole, s-triazole[l,5-a]pyridine, 

15 imidazo[l,2-c]pyrimidine, imidazo[l,2-a]pyrazine, imidazo[l,2-a]pyrimidine, 
imidazo[l,5-a]pyrazine, imidazo[l,5-a]pyrimidine, imidazo[l,2-b]-pyridazine, 
. s-triazolo[4,3-a]pyrimidine, imidazo[5,l"b]oxazole and imidazo[2,l-b]oxazole. Other specific 
examples of such ring systems include, for example, [lH]-pyrrolo[2,l-c]oxazine, [3H]- 
oxazolo[3,4-a]pyridine, [6H]-pyrrolo[2,l-c]oxazineandpyrido[2,l-c][l,4]oxazine. Other 

20 specific examples of 5/5- bicyclic ring systems are imidazooxazole or imidazothiazole, in 
particular imidazo[5,l-b]thiazole, imidazo[2,l-b]thiazole, imidazo[5,l-b]oxazole or 
imidazop, 1 -bjoxazole. 

Particular examples of AR3a and AR3b include, for example, indoline, 
l,3,4,6,9,9a-hexahydropyrido[2,lc][l,4]oxazin-8-yl, 1,2,3,5,8,8a- 

25 hexahydroimidazo[l,5a]pyridin-7-yl, l,5,8,8a-tetrahydrooxazolo[3,4a]pyridin-7-yl, 
l,5,6,7,8,8a-hexahydrooxazolo[3,4a]pyridin-7-yl, (7aS)[3H,5H]-l,7a- 
dihydropyrrolo[ 1 ,2c]oxazol-6-yl, (7aS)[5H]- 1 ,2,3 ,7a-tetrahydropyrrolo[ 1 ,2c]iniidazol-6-yl, 
(7aR)[3H,5H]-l,7a-dihydropyrrolo[l,2c]oxazol-6-yl, [3H,5H]-pyrrolo[l,2-c]oxazol-6-yl, 
[5H]-2,3-dihydropyrrolo[l,2-c]imidazol-6-yl,[3H,5Hl-pyrroio[ [3H,5H]- 

30 l,7a-dihydropyrrolo[l,2-c]thiazol-6-yl, [5H]-pyrrolo[l,2-c]iniidazol-6-yl, [lH]-3,4,8,8a- 
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tetrahydropyrrolo[2,l-c]oxazin-7-yl, [3H]-l,5,8,8a-tetrahydrooxazolo[3,4-a]pyrid-7-yl, [3H]- 
5,8-dihydroxazolo[3,4-a]pyrid-7-yl and 5,8-dihydroiinidazo[l,5-a]pyrid-7-yL 

Particular values for AR4 include, for example, pyrrolo[a]quinoline, 
2,3-pyrroloisoquinoline, pyrrolo[a]isoqumoline, lH-pyn'olo[l,2-a]ben2iimdazole, 
5 9H-imidazo[l,2-a]indole, 5H-inudazo[2,l-a]isoindole, lH-imidazo[3,4-a]indole, 
imidazo[l,2-a]quinoline, inudazo[2,l-a]isoquinoline, imidazo[l,5-a]quinoline and 
imidazo[5,l -a]isoquinoline. 

Particular values of AR4a include partially hydrogenated version of those AR4 values 

listed immediately above. 
10 The nomenclature used is that found in, for example, "Heterocychc Compounds 

(Systems with bridgehead nitrogen), WXMosby (Litercsience PubUshers Inc., New York), 
1961, Parts 1 and 2. 

Where optional substituents are listed such substitution is preferably not geminal 
disubstitution unless stated otherwise. If not stated elsewhere suitable optional substituents for 

15 a particular group are those as stated for similar groups herein. 

Suitable substituents on ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, 
CYl and CY2 are (on ah available carbon atom) up to three substituents indq)endently 
selected from (l-4C)alkyl {optionally substituted by (preferably one) substituents selected 
independently from hydroxy, trifluoromethyl, (l-4C)alkyl S(0)q- (q is 0, 1 or 2) (this last 

20 substituent preferably on ARl only), (MQalkoxy, (l-4C)alkoxycarbonyl, cyano, nitro, (1- 
4C)alkanoylamino, -CONRvRw or -NRvRw}, trifluoromethyl, hydroxy, halo, nitro, cyano, 
thiol, (l-.4C)alkoxy, (l-4C)alkanoyloxy, dimethylaminomethyleneaminocarbonyl, di(N-(l- 
4C)alkyl)aminomethyhmino, carboxy, (l-4C)alkoxycarbonyl, (l-4C)aIkanoyi, (1- 
4C)alkylS02ammo, (2-4C)alkenyl {optionally substituted by carboxy or (1- 

■ 

25 4C)alkoxycarbonyl}, (2-4C)alkyiiyl, (l-4C)alkanoylaiiiino, oxo (=0), thioxo (=S), (1- 
4C)alkaiioylamino {the (l-4C)alkanoyl group being optionally substituted by hydroxy}, (1- 
4C)a]kyl S(0)q- (q is 0, 1 or 2) {tiie (l-4C)alkyl group being optionally substituted by one or 
more groups independently selected from cyano, hydroxy and (l-4C)allcoxy}, -CONRvRw or 
-NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl]. 

30 Further suitable substituents on ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, 

AR4a, CYl and CY2 (on an available carbon atom), and also on alkyl groups (unless 
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indicated otherwise), are up to tiaree substituents independently selected from 
trifluoromethoxy, benzoylamino, benzoyl, phenyl {optionally substituted by up to three 
substituents independently selected from halo, (l-4C)alkoxy or cyano}, ftnan, pyrrole, 
pyrazole, imidazole, triazole, pydmidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, 
5 thiazole, thiophene, hydroxyiinino(l-4C)aIkyl, (l-4C)alkoxyimino(l-4C)alkyl, halo-(l- 
4C)aIkyl, (MQalkanesulfonamido, -SOjNRvRw [wherein Rv is hydrogen or (l-4C)alkyl; 
Rw is hydrogen or (MQallsyl], 

Preferable optional substituents on Ar2b as l,3-dioxolan-4-yl, l,3-dioxan-4-yl, 1,3- 
dioxan-5-yl or l,4-dioxan"2-yl are mono- or disubstitution by substituents independently 
10 selected from (l-4C)alkyl (including geminal disubstitution), (l-4C)alkoxy, (l-4C)aliylthio, 
acetamido, (l-4C)alkanoyl, cyano, trifluoromethyl and phenyl]. 

Preferable optional substituents on CYl & CY2 are mono- or disubstitution by 
. substituents independently selected from (l-4C)alkyl (including geminal disubstitution), 
hydroxy, (l-4C)alkoxy, (l-4C)alkylthio, acetamido, (l-4C)alkanoyl, cyano, and 
15 trifluoromethyl 

Suitable substituents on AR2, AR2a, AR2b, AR3, ARSa, AR3b, AR4 and AR4a are 

(on an available nitrogen atom, where such substitution does not result in quatemization) (1- 

4C)allQ^l, (l-4C)alkan6yl {wherein the (l-4C)alkyl and (l-4C)alkanoyl groups are optionally 
substituted by (preferably one) substituents independently selected from cyano, hydroxy, 
20 nitro, trifluoromethyl, (l-4C)alkyl S(0)q- (q is 0, 1 or 2), (l-4C)alkoxy, (1- 

4C)alkoxycarbonyl, (l-4C)alkanoylamino, -CONRvRw or -NRvRw [wherein Rv is hydrogen 
or (l-4C)alkyl; Rw is hydrogen or(l-4C)alkyl]}, (2-4C)alkenyl, (2-4C)alkynyl, (1- 
4C)alkoxycarbonyl or 0X0 (to form an N-oxide). 

Suitable phannaceutically-acceptable salts include acid addition salts such as 

25 methanesulfonate, ftmiarate, hydrochloride, citrate, maleate, tartrate and (less preferably) 
hydrobromide. Also suitable are salts formed with phosphoric and sulfuric acid. In another 
aspect suitable salts are base salts such as an aUcaU metal salt for example sodium, an alkaline 
earth metal salt for example calcium or magnesium, an organic amine salt for example 
triethylamine, morpholine, N-methylpiperidine, N-ethylpiperidme, procaine, dibenzylamine, 

30 HJi-dibenzylethylamine, tris-(2-hydroxyethyl)amine, N-methyl d-glucamine and amino acids 
such as lysine. There may be more than one cation or anion depending on the nimiber of 
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charged functions and the valency of the cations or anions. A preferred phaimaceutically- 
accq)table salt is the sodium salt. 

However, to facilitate isolation of the salt during preparation, salts which are less 
soluble in the chosen solvent may be preferred whether pharmaceutically-acceptable or not. 
5 The compounds of the formula (I) may be administered in the form of a pro-drug 

which is broken down in the human or animal body to give a compound of the formula (I). A 
prodrag may be used to alter or improve the physical and/or pharmacokinetic profile of the 
parent compound and can be formed when the parent compound contains a suitable group or 
substituent which can be derivatised to form a prodrag. Examples of pro-drugs include in- 
1 0 vivo hydrolysable esters of a compound of the formula (T) or a pharmaceutically-acceptable 
salt thereof 

Various forms of prodrugs are known m the art, for examples see: 
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al (Academic Press, 1985); 
15 b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 
H. Bundgaard, Chapter 5 '^Design and AppUcation of Prodrugs", by H. Bundgaard p. 113-191 
(1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); 

d) H. Bundgaard, et aL, Journal of Pharmaceutical Sciences, 22, 285 (1988); and 
20 e) N. Kakeya, et al, Chem Pharm Bull, 22, 692 (1984). 

An in-vivo hydrolysable ester of a compound of the formula (I) or a pharmaceutically- 
acceptable salt thereof containing carboxy or hydroxy group is, for example, a 
pharmaceutically-acceptable ester which is hydrolysed in the human or animal body to 
produce the parent acid or alcohol. Suitable pharmaceutically-acceptable esters for carboxy 

25 include (l-6C)alkoxymethyl esters for example methoxymethyl, (l-6C)alkanoyloxymethyl 
esters for example pivaloyloxymethyl, phthaUdyl esters, (3-8C)cycloalkoxycarbonyloxy(I- 
6C)aIkyl esters for example 1-cyclohexylcarbonyloxyethyl; l,3-dioxolan-2-onylmethyl esters 
for example 5-methyl-l,3-dioxolan-2-ylmethyl; and (l-6C)alkoxycarbonyloxyethyl esters for 
example 1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the 

3 0 compounds of this invention. 
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An in-vivo hydrolysable ester of a compound of the fonnula (I) or a phaimaceutically- 
acceptable salt thereof containing a hydroxy group or groups includes inorganic esters such as 
phosphate esters (including phosphoramidic cyclic esters) and a-acyloxyalkyl ethers and 
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give 

5 the parent hydroxy group/s- Examples of a-acyloxyalkyl ethers include acetoxymethoxy and 
2,2-dimethylpropionyloxymethoxy. A selection of in-vivo hydrolysable ester forming groups 
for hydroxy include (l-lOC)alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and 
phenylacetyl, (l-lOC)alkoxycarbonyl (to give alkyl carbonate esters), di-(l- 
4C)alkylcarbamoyl andN-(di-(l-4C)alkylaminoethyl)-N-(l-4C)alkylcarbamoyl (to give 

10 carbamates), di-(l-4C)alkylaniinoacetyl and carboxyacetyl. Examples of ring substituents on 
phenylacetyl and benzoyl include chloromethyl or aminomethyl, (l-4C)alkylaminomethyl and 
di-((l-4C)alkyl)aminomethyl, and morpholino or piperazino linked from a ring nitrogen atom 
via a methylene linking group to the 3- or 4-position of the benzoyl ring. 

Certain suitable in-vivo hydrolysable esters of a compound of the formula (I) are 

15 described within the definitions hsted in this specification, for example esters described by the 
definition (Rc2d), and some groups within (Rc2c). Suitable in-vivo hydrolysable esters of a 
compound of the formula (T) are described as follows. For example, a 1,2-diol may be 
cyclised to form a cycUc ester of formula (PDl) or a pyrophosphate of formula (PD2) : 



20 



HO 



O 

P 




H-Cr \ 0-H 

o o 

v_ 



(PDl) (PD2) 

Particularly interesting are such cycUsed pro-drugs when the 1,2-diol is on a (1- 
4C)alkyl chain linked to a carbonyl group in a substituent of fonnula Rc borne by a nitrogen 
atom in (TC4). Esters of compounds of formula (I) wherein the HO- fimction/s in (PDl) and 
25 (PD2) are protected by (l-4C)alkyl, phenyl or benzyl are useful intermediates for the 
preparation of such pro-drugs. 

Furtlier in-vivo hydrolysable est^ include phosphoramidic esters, and also 
compounds of formula Q) in which any free hydroxy group independently forms a phosphoryl 
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(npd is 1) or phosphiryl (npd is 0) ester of the fonnula (PD3) : 



(O)np(l 

t 

HO 
(PD3) 

5 Useful intermediates for the preparation of such esters include compounds containing 

a group/s of formula (PD3) in which either or both of the -OH groups in (PD3) is 
indq)endently protected by (l-4C)alkyl (such compounds also being interesting compoimds in 
their own right), phenyl or phenyl-(l-4C)alkyl (such phenyl groups being optionally 
substituted by 1 or 2 groups independently selected from (l-4C)alkyl, nitro, halo and (1- 

10 4C)alkoxy). 

Thus, prodrags containing groups such as ^Dl), (PD2) and (PD3) may be prepared by 
reaction of a compound of fonnula (0 containing suitable hydroxy group/s with a suitably 
protected phosphorylating agent (for example, containing a chloro or diallsylamino leaving 
group), followed by oxidation (if necessary) and deprotectioiL 

1 5 When a compound of fonnula (I) contains a number of free hydroxy group, those 

groups not being converted into a prodrug functionality may be protected (for example, using 
a t-butyl-dimethylsilyl group), and later deprotected. Also, enzymatic methods may be used 
to selectively phosphoiylate or dephosphorylate alcohol functionalities. 

Other interesting in-vivo hydrolysable esters include, for example, those in which Rc 

20 is defined by, for example, R^'*C(0)0(1 -dQalkyl-CO- (wherein R^^ is for example, 

benzyloxy-(l-4C)alkyl, or phenyl). Suitable substituents on a phenyl group in such esters 
include, for example, 4-(l-4C)pipera2ino-(l-4C)alkyl, piperazino-(l-4C)alkyl and 

morpholino-(l -4C)alkyl. 

Where phamaaceutically-acceptable salts of an in-vivo hydrolysable ester may be 
25 formed this is achieved by conventional techniques. Thus, for example, compounds 

contairdng a group of formula (PDl), CPD2) and/or (PD3) may ionise (partially or fully) to 
fonn salts with an appropriate number of counter-ions. Thus, by way of example, if an in-vivo 
hydrolysable ester prodrag of a compound of formula (S) contains two (PD3) groups, there are 
four HO-P- functionalities present in the overall molecule, each of which may form an 
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^propriate salt (i.e. the overall molecule may form, for example, a mono-, di-, tri- or tetra- 
sodium salt). 

The compounds of the present invention have a chiral centre at the C-5 position of the 
oxazolidinone ring. The phannaceutically active enantiomer is of the formula (lA): 

O 

A 

Q-N O 



5 




(lA) 

.. The present invention includes the pure enantiomer depicted above or mixtures of the 
5R and 5S enantiomers, for example a racemic mixture. If a mixture of enantiomers is used, 
a larger amount (depending upon the ratio of the enantiomers) will be required to achieve the 
10 same effect as the same weight of the phannaceutically active enantiomer. For the avoidance 
of doubt the enantiomer depicted above is generally the 5(R) enantiomer, although certain 
compounds (such as HET as pyrid-2-one) are the 5(S) enantiomer. Examples of 5(S) 
compounds are illustrated in the accompanying non-limiting Examples. 

Furthermore, some compounds of the formula (T) may have other chiral centres. It is 
IS to be understood that Ihe invention encompasses all such optical and diastereo-isomers, and 
racemic mixtures, that possess antibacterial activity. It is well known in the art how to 
prepare optically-active forms (for example by resolution of the racemic form by 
reciystalhsation techniques, by chiral synthesis, by enzymatic resolution, by 
biotransformation or by chromatographic separation) and how to determine antibacterial 
20 activity as described hereinafter. 

The invention relates to all tautomeric forms of the compounds of the formula (I) that 
possess antibacterial activity. 

It is also to be understood that certain compounds of the formula (I) can exist in 
solvated as well as unsolvated forms such as, for example, hydrated fomis. It is to be 
25 understood that the invention encompasses all such solvated forms which possess antibacterial 
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activity. 

li is also to be understood that certain compounds of the formula (I) may exhibit 
polymoqdnsm, and that the invention encompasses all such forms which possess antibacteiial 
activity. 

5 As stated before, we have discovered a range of compounds that have good activity 

against a broad range of Gram-positive pathogens including organisms known to be resistant 
to most commonly used antibiotics. Physical and/or pharmacokinetic properties, for example 
increased stability to mammalian peptidase metabolism and a favourable toxicological profile 
are important features. The following compounds possess favourable physical and/or 

10 phamiacokinetic properties and are preferred. 

Particularly preferred compounds of the invention comprise a compound of formula (I) 
or of formula (IP), or a phaxmaceutically-acceptable salt or an in-vivo hydrolysable ester 
thereoi^ indierdn the substituents Q, HEX, T and other substituents mentioned above have 
values disclosed hereinbefore, or any of the following values (which may be used where 

1 5 appropriate with any of the definitions and embodiments disclosed hereinbefore or 
hereinafter): 

Preferably Q is selected firom Ql, Q2, Q4, Q6 and Q9; especially Ql, Q2 and Q9; 
more particularly Ql and Q2; and most preferably Q is QL 

Preferably T is selected firom (TAf), (TDb) or (TC); especially groups (TA£2), (TCb) 
20 and (TCc); more particularly (TC2), (TC3) and (TC4); and most preferably (TC5), (TC7) or 
(TC9), and most particularly (TC9) and (TC5). Especially preferred is each of these values of 
T when present in Ql and Q2, particularly in Ql . 

Preferable values for other substituents (which may be used where appropriate with 
any of tiie definitions and embodiments disclosed hereinbefore or hereinafter) are 
25 (aO) In one embodiment HET is a 6-membered heteroaxyl ring as defined herein, and in 
another embodiment HET is a 5-membered heteroaryl ring as defined herein. Preferably HET 
is a 5-membered heteroaryl as defined herein. 

In this specification it will be appreciated that when HET is a 5-membered heteroaryl 
ring, the ring must be aromatic and that when HET is a 6-membered heteroaryl ring, the ring 
30 system (which contains the optimum number of double bonds) can necessarily only be 
pseudoaromatic. It will also be appreciated that when HET as an N-linlced 5-membered 
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heteroaryl ring is optionally substituted on an available carbon atom by oxo or thioxo then, 
when HET contains 1 to 3 further nitrogen heteroatoms, one of the further nitrogen 
heteroatoms is present as NH or as N-(l-4C)alkyL Similarly, when HET as an N-linked 5- 
membered heteroaryl ring is optionally substituted on an available nitrogen atom by (1- 
5 4C)aJkyl flien the ring is substituted on an available carbon atom by oxo or thioxo. 

(a) When HET is a 6-membered heteroaryl as defined hereio, preferably HET is pyridine 
or pyridazine; preferably with a 2-oxo substituent. 

(b) When HET is a 5-membered heteroaryl as defined herein, preferably HET contains 
only nitrogen heteroatoms or is thiadiazole or thiazole. 

10 (c) Yet more preferably HET is triazole, tetrazole or imidazole, especially triazole or 
tetrazole, and most especially triazole. 

(d) Further preferred as HET is 1,2,3-triazole and 1,2,4-triazole, especially 1,2,3-triazole, 
and most especially 1 ,2,3-triazoH-yl. 

(e) Further preferred as HET is 1,2,3,4-tefrazole, especially l,2,3,4-tetrazol-2-yL 
15 (f) Most preferred is HET as 1,2,3-triazoH-yl. 

(g) Preferably HET (when a 5-membered ring) is unsubstituted. 

(h) Preferably is hydrogen; 

(i) Preferably R'*^ and R^^ are independently selected firom hydrogen, (l-4C)alkyl, 
carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (l-4C)alkoxymethyl or carbamoyl; 

20 (j) More preferably R"*^ and R^^ are hydrogen; 
(k) Preferably R^ and R^ are hydrogen or fluoro; 

(1) In one aspect of the invention more preferably one of R^ and R^ is hydrogen and the 
other fluoro. In another aspect of the invention both R^ and R^ are fluoro; 
(m) Preferably >A-B- is of the formula >C=CH- (i.e. R"" is preferably hydrogen) 
25 or>N-CH2S 

(n) Preferably D is O or NR^^; 

(o) Preferably R'^ is ARp, R^^CO-, R^^^SOa-, K'^CS-; 

(p) More preferably R^^ is ARp (most preferably benzyl, pyrimidyl, pyridinyl, pyridazinyl 
or pyrazinyl) or R^^pCO-; 
30 (q) Particularly R^P is R^'^CO-; 
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(ql) EspeciaUy preferred is R'^pCO- (or R'^CO-) wherein R'°p (or R'^) is (M 0)alkyl 
optionally substituted by hydroxy or (l-4C)alkylS(0)q- (wherein q is 0, 1 or 2), wherein the 
(l-4C)alkyl group is optionally substituted as defined herein for this particular substituent; 
(r) Preferably ARp is 5- or 6-membered heteroaiyl; more preferably ARp is 6-memb^ed 
5 heteroaryl, such as pyridinyl; 

(s) Preferred substituents for phenyl and carbon atoms in heteroaryl (mono- and bicyclic) 
ring systems in ARp, R^^^ and R include halo, (l-4C)alkyl, hydroxy, nitro, amino, cyano, 
(l-4C)alkylS(0)p- and (1.4C)aIkoxy; 

(t) Preferably the optionally substituted ring systems in ARp, R^^^ and R are 
10 unsubstituted; 

(u) In another embodiment in the definition of R^*^ in (PC) of embodiment (IP), 1,3- 
dioxolan-4-yl and l,4-dioxan-2-yl are excluded. 

(v) In one aspect of the invention, preferably R*^^ is (l-4C)aIkoxycarbonyl, 
hydroxy(l-4C)alkyl, (l-4C)alkyl (optionally substituted by one or two hydroxy groups, or by 
15 an (1 -4C)allcanoyl group), (l-4C)alkylamino, dimethylamino(l-4C)aUcyl, 

(l"4C)alkoxymethyl, (1.4C)alkanoyhnethyl, (l-4C)alkanoyloxy(l-4C)alkyl, (l-5C)alkoxy or 
2-cyanoethyl; 

(w) In one aspect of the invention, more preferably R*^^ is 1,2-dihydroxy ethyl, 
l,3-dihydroxyprop-2-yl, 1,2,3-trihydroxyprop-l-yl, methoxycarbonyl, hydroxymethyl, 
20 methyl, methylamino, dimethylaminomethyl, methoxymethyl, acetoxymethyl, methoxy, 
methylthio, naphthyl, tert-butoxy or 2-cyanoethyl; 

(x) In one aspect of the invention, particularly R^^ is 1 ,2-dihydroxyethyl, 
l,3-dihydroxyprop-2-yl or 1,2,3-trihydroxyprop-l-yl; 

(y) In another aspect of the invention preferably R^^ is hydrogen, (l-10C)alkyl [optionally 
25 substituted by one or more hydroxy] or R^'PC(0)0(l-6C)alkyL 

(z) In another aspect of the invention, more preferably 'R!^ is hydrogen, hydroxymethyl, 
1,2-dihydroxyethyl or acteoxyacetyl; and/or Rc2c is (l-10C)alkyl optionally substituted by (1- 
4C)alkyl S(0)q-(q is 0-2), optionally substituted as in claim 1. 
(aa) Preferably R"'' is (MOC)alkyl; 
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- (ab) Preferred optional substituents for (l-lOC)alkyl in R"^ are hydroxy, cyano, amino, 
(l-4C)alkylamino, di((l-4C)alkyl)aimno, (l-4C)alkylS(0)p (wherein p is 1 or 2), carboxy, 
(l-4C)alkoxycarbonyl, (l-4C)alkoxy, piperazino or morpholino; 

(ac) Preferred optional substituents for (l-6C)alkyl in R*^ are hydroxy, (l-4C)alkoxy, 

5 cyano, amino, (l-4C)alkylamino, di((l-2C)alkyl)amino, (l-4C)alkylS(0)p- (wherein p is 1 or 

2); 

(ad) Preferably 5- or 6-memb«:ed heteroaryl in R"^ is pyridinyl or imidazol-l-yl; 

(ae) Preferably R^^ is (l-6C)alkyl; most preferably R^^ is t^-butyl or methyl; 

(af) Preferably R'^^ is cyano or fluoro; 
10 (ag) Preferably R^"**" is hydrogen; 

(ah) Preferably CYp is naphthoxy, especially naphth- 1-oxy or naphth-2-oxy. 

Where preferable values are given for substituents in a compound of formula (IP), the 
corresponding substituents in a compound of formula (I) have the same preferable values 
(thus, for example, Rc and R*^ in formula (I) correspond with R^"* and in formula (IP), and 

15 similarly for groups D and G). The preferred values of R^, for example, defined with 

" reference to (IP) are also preferred values of Rc and may be used as preferred values of Rc in . 
any compound of formula (I). For compounds of formula (I) preferred values for Rc are those 
in group (Rc2) when present in any of the definitions herein containing Rc - for example 
when present in compounds in which there is a (TC5) or (TC9) ring system. The preferred 

20 values for listed above for compounds of formula (IP) are also preferred values for R*^ in 
compounds of formula (T). In the definition of (Rc2c) the AR2a, AR2b, AR3a and AR3b 
versions of AR2 and AR3 containing groups are preferably excluded. 

Particularly, HET (when substituted) is selected firom the following 7 rings (HET-Pl 
25 toHET-P7)> 
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The above HEX definitions are especially preferred in embodiment (IP). 
Especially preferred compounds of the present invention are of the formula (IB): 

5 




m 

wherein HET is triazole or tetrazole, and most especially triazole; 

and are independently hydrogen or fluoro; and Rpl and Rp2 are independently 
10 hydrogen, hydroxy, bromo, (l-4C)alkyl, carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (1- 
4C)alkoxymethyl or carbamoyl; or pharmaceutically-acceptable salts thereof 

Further especiaUy preferred compounds of the invention are of the formida (IB) 
wherein HET is wherein HET is triazole or tetrazole, and most especially triazole; R^ and R^ 
are independently hydrogen or fluoro; and Rpl and Rp2 are independently hydrogen, AR- 
1 5 oxymethyl or AR-thiomethyl (wherein AR is phenyl, phenyl-(l -4C)alkyl, naphthyl, furan, 
pyrrole, pyrazole, hnidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, 
isothiazole, thiazole or thiophene); or pharmaceutically-acceptable salts thereof 

Of the above especially preferred compounds of the invention of the formula (IB), 
particularly preferred compounds are those wherein Rpl and Rp2 are hydrogen are 
20 particularly preferred. 

Further especially preferred compounds of the present invention are of the formula 

(IB4): 
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Ops / 



(IB-l) 

wherein HEX is triazole or tetrazole, and most especially triazole (particularly 1,2,3-triazole, 
and especially 1^,3-triazol-l-yl); and are independently hydrogen or fluoro and p is 1 
5 or 2. 

Further, especially preferred compounds of the invention are of ttie formula (IC): 




O 



ffC) 

wherein HEX is triazole or tetrazole, and most especially triazole; and are independently 
10 hydrogen or fluoro; Rpl and Rp2 are independently hydrogen, AR-oxymethyl or AR- 
thiomethyl (wherein AR is phenyl, phenyl-(l-4C)alkyl, naphthyl, furan, pyrrole, pyrazole, 
imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole 
or thiophene), (l-4C)alkyl, carboxy, (l-4C)aIkoxycarbonyl, hydroxymethyl, (1- 
4C)alkoxymethyl or carbamoyl and Rep is cyano, pyrimidin-2-yl, 2-cyanoethenyl, 2-cyano-2- 
15 ((l-4C)aUcyl)ethenyl or Rep is of the fonnula R'^pCO-, R''pS02- or R^^CS- (wherein R^°p is 
hydrogen, (l-5C)allcyl [optionally substituted by one or more groups each independently 
selected Jfrom hydroxy and amino, or optionally monosubstituted by (l-4C)alkoxy, (1- 
4C)alkylS(0)q-, (l-4C)alkylamino, (l-4C)alkanoyl, naphthoxy, (2-6C)alkanoylamino or (1- 

4C)allcylS(0)pNH- wherein p is 1 or 2 and q is 0, 1 or 2], imidazole, triazole, pyrinndine, 

20 pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole, pyridoimidazole, 

pyrimidoimidazole, quinoxaline, quinazoline, phthalazine, cinnoline or naphthyridine, or r^^p- 
is of the foraiula R''PC(0)0(l-6C)alkyl wherein R'^^ is (l-6C)aUcyl), or Rep is of the fonnula 
RfC(=O)C(=0)- wherein Rf is (l-6C)alkoxy; or phannaceutically-acceptable salts thereof. 
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Of the above especially preferred compounds of the invention of the formula (IC), 
those wherein HEX is triazole or tetrazole, and most especially triazole; and are 
independently hydrogen or fluoro; Rpl and Rp2 are independently hydrogen, AR-oxymethyl 
or AR-thiomethyl (wherein AR is phenyl, phenyl-(l-4C)alkyl, naphthyl, furan, pyrrole, 

5 pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, 
thiazole or thiophene), (l-4C)alkyl, carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (1- 
4C)alkoxymethyl or carbamoyl and Rq) is cyano, pyrimidm-2-yl, 2-cyanoethenyl, 2-cyano-2- 
((l-4C)alkyl)ethenyl or Rep is of the formula R'^pCO-, R'°^S02- or R'^^CS- (wherein R*** is 
hydrogen, (l-5C)alkyl [optionally substituted by one or more groups each independently 

10 selected from hydroxy and amino, or optionally monosubstituted by (l-4C)alkoxy, (1- 
4C)alkylS(0)q , (l-4C)alkylamino, (l-4C)alkanoyl, (2-6C)alkanoylamino or (1- 
4C)alkylS(0)pNH- wherein p is 1 or 2 and q is 0, 1 or 2], pyridine, or R^^^ is of the formula 
R^^PC(0)0(l-6C)alkyl wherein R'^'^ is (l-6C)aUcyl), or Rep is of the formula RfC(=0)C(=0)- 
wherein Rf is (l-6C)alkoxy; or pharmaceutically-acceptable salts thereof are further preferred. 

15 Of the above especially preferred compounds of the invention of the formula (IC), 

particularly preferred compoimds are those wherein HEX is triazole or tetrazole, and most 
especially triazole; R^ and R^ are independently hydrogen or fluoro; Rpl and Rp2 are 
hydrogen, and Rep is pyridin-2-yl (optionally substituted with cyano) or Rep is of the formula 
R^^CO- (wherein R^^ is hydrogen, l,3-dioxolan-4-yl (optionally disubstituted with (1- 

20 4C)alkyl) or (l-5C)alkyl [optionally substituted by one or more hydroxy groups] or R*^ is of 
the formula R"PC(0)0(l-6C)alkyl wherein R^^^ is (l-6C)alkyl)); or pharmaceutically- 
acceptable salts thereof. 

Of the above especially preferred compounds of the invention of the formula (IC), 
particularly preferred compounds are those wherem Rep is of the formula R^^CO- (wherein 

25 R^*^ is hydrogen, l,3-dioxolan-4-yl (optionally disubstituted with (l-4C)alkyl) or (l-5C)alkyl 
[substituted by two hydroxy groups, e.g. 2,3-dihydroxypropanoyl or by one hydroxy group, 
e.g. hydroxy acetyl]; or pharmaceutically-acceptable salts thereof 

In another aspect of the invention particularly preferred compounds of the invention, 
are of the formula (IC) wherein HEX is triazole or tetrazole, and most especially triazole; R^ 

30 and R^ are independently hydrogen or fluoro; Rpl and Rp2 are hydrogen and Rep is R^^^CO- 
(wherein R^^^ is hydrogen, (l-5C)alkyl [optionally substituted by one or two hydroxy groups]. 
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or R'^ is of the fonnula R"PC(0)0(l-6C)alkyl (wherein R' is (l-6C)alkyl)); and 
pharmaceutically-acceptable salts thereof. 

In another aspect of the invention all of the compounds of fonnula QB) or (IC) 
described above are further prefiared when HET is triazole. 
5 In yet another aspect the invention relates to all of the compounds of fonnula (IB) or 

(IC) described above wherein HET is 1,2,3-triazol-l-yl. 

In another aspect of the invention there are provided prefened compounds of the 
. formula (IP) wherein HET is triazole or tetrazole, and most especially triazole; >A-B- is >N- 
CHj- and D is NR^^ (or D is O) wherein Rep is a 6-membered heteroaryl ring containing 1, 2 
10 or 3 ring nitrogen atoms as the only ring heteroatoms, linked via a ring carbon atom and 
optionally substituted on a ring carbon atom by one, two or three substituents independently 
selected from (l-4C)alkyl, halo, trifluoromethyl, (l-4C)alkyl 8(0),- (wherein q is 0, 1 or 2), 
(l-4C)alkylS(0)2amino, (l-4C)alkaaoylamino, carboxy, hydroxy, amino, (l-4C)alkylamino, 
di-(l-4C)alkylaniino, (l-4C)alkoxycarbonyl, carbamoyl, H-(l-4C)alkylcarbamoyl, di-CN-(l- 
15 4C)alkyl)carbamoyl, (l-4C)alkoxy, cyano or nitro; or pharmaceutically-acceptable salts 
thereof 

In yet another aspect the invention relates to all of flie compomids of formula (IP) 
described immediately above wherein >A-B- is >N-CH2- and D is NR^^ and wherein HET is 
triazole or tetrazole, and most especially triazole. 

20 In all of the above aspects and preferred compounds of formula (IB) or (IC), in-vivo 

hydrolysabie esters are prefened where appropriate, especially phoq)horyl esters (as defined 
by fonnula (PD3) with npd as 1). 

In all of the above definitions the prefened compounds are as shown in formula (LA), 
i.e. the pharmaceutically active (5(R)) enantiomer. 

25 Particular compounds of the present invention include tiie compounds of Examples 

34b, 44a, 52, 54, 56, 58, 64 and 74 (wherein "a" refers to the first named compoxmd, and "b" 
the second named compound in the Example title); or pharmaceutically-acceptable salts 
thereof. Particularly prefened salts are the sodimn salts. In-vivo hydrolysabie esters, or 
pharmaceutically-acceptable salts thereof, of Examples with hydroxy groups are also 

30 prefened, especially phosphoryl esters. 
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Process section : 

In a further aspect the present invention provides a process for preparing a compound 
of formula (I) or a phannaceutically-acceptable salt or an in-vivo hydrolysable esta: thereof. 
It will be appreciated that during certain of the following processes certain substituents may 
5 require protection to prevent their undesired reaction. The skilled chemist will appreciate 
when such protection is required, and how such protecting groups may be put in place, and 
later rraioved. 

For examples of protecting groups see one of the many general texts on the subject, for 
example, 'Protective Groups in Organic Synthesis' by Theodora Green (pubhsher: John Wiley 

10 & Sons). Protecting groups may be rraioved by any convenient method as described in the 
literature or known to the skilled chemist as appropriate for the removal of the protecting 
group in question, such methods being chosen so as to effect removal of the protecting group 
with miTn'miim disturbance of groups elsewhere in the molecule. 

Thus, if reactants include, for example, groups such as amino, carboxy or hydroxy it 

1 5 may be desirable to protect the group in some of the reactions mentioned herem. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or f-butoxycarbonyl group, an aryhnethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 

20 conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
metal hydroxide, for example lithium or sodium hydroxide. Altematively an acyl group such 
as a /-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 

25 as hydrochloric, sulfuric or phosphoric acid or trifluoroacetic acid and an 

aryhnethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for 
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group 
for a primary amino group is, for example, a phthaloyl group which may be removed by 

30 treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine. 
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A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
5 group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkah metal hydroxide, for example Uthium or sodium hydroxide. 
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 

10 for example a methyl or an etbyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a ^-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. 

15 Resins may also be used as a protecting group. 

> '-■ The protecting groups may be removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art. 

A compound of the formula (T), or a pharmaceutically-acceptable salt or an in vivo 
hydrolysable ester thereof, may be prepared by any process known to be applicable to the 

20 preparation of chemically-related compounds. Such processes, when used to prepare a 

compound of the formula (I), or a pharmaceutically-acceptable salt or an in vivo hydrolysable 
ester thereof, are provided as a further feature of the invention and are illustrated by the 
following representative examples. Necessary starting materials may be obtained by standard 
procedures of organic chemistry (see, for example. Advanced Organic Chemistry (Wiley- 

25 Interscience), Jerry March). The preparation of such starting materials is described within the 
accompanying non-limiting Examples (in which, for example, 3,5-difluorophenyl, 3- 
fluorophenyl and (des-fluoro)phenyl containing intermediates may all be prepared by 
analagous procedures; or by altemative procedures - for example, the preparation of (T 
group)-(fluoro)phenyl intermediates by reaction of a (fluoro)phenylstannane with, for 

30 example, a pyran or (tetrahydro)pyridine compound, may also be prepared by anion chemistry 
(see, for example, WO97/30995). Alternatively, necessary starting materials are obtainable by 
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analogous procedures to those illustrated which are within the ordinary skill of an organic 
chemist Information on the preparation of necessary starting materials or related compounds 
(which may be ad^ted to form necessary starting materials) may also be found in the 
following Patent and Application Publications, the cont^ts of the relevant process sections of 

5 which are hereby incorporated herein by refo'ence : 

WO99/02525; W098/54161; WO97/37980; WO97/30981 (& US5,736,545); WO97/21708 
(& US5,719,154); WO97/10223; WO97/09328; W096/35691; W096/23788; WO96/15130; 
WO96/13502; WO95/25106 (& US5,668.286); W095/14684 (& US5.652^38); WO95/07271 
(& US5,688,792); W094/13649; WO94/01 1 10; W093/23384 (& US5,547,950 & US 

10 5,700,799); WO93/09103 (& US5,565,571, US5,654,428, US5,654,435, US5,756,732 «& 
US5,801^46); US5,231,188; US5,247,090; US5,523,403; W097/27188; WO97/30995; 
W097/31917; WO98/01447; WO98/01446; WO99/10342; WO99/10343; W099/11642; 
W099/64416; W099/64417 and GB99/03299; 

European Patent AppUcationNos. 0,359.418 and 0,609,905; 0,693,491 Al (& US5,698,574); 
15 0,694,543 Al (& AU 24985/95); 0,694,544 Al (& CA 2,154,024); 0,697,412 Al (& 

US5,529,998); 0,738,726 Al (& AU 50735/96); 0,785,201 Al (& AU 10123/97); German 

Patent AppUcationNos. DE 195 14 313 Al (& US5,529,998); DE 196 01 264 Al (& AU 

10098/97); DE 196 01 265 Al (& AU 10097/97); DE 196 04 223 Al (& AU 12516/97); DE 

196 49 095 Al (& AU 12517/97). 
20 The following Patent and Apphcation PubUcations may also provide useful 

information and the contents of the relevant process sections are hereby incorporated herein 

by reference : 

FR 2458547; FR 2500450(& GB 2094299, GB 2141716 & US 4,476,136); DE 2923295 (& 
GB 2028306, GB 2054575, US4,287,351, US4,348,393, US4,413,001. US4,435,415 & 
25 US4,526,786), DE 3017499 (& GB 2053196, US4,346,102 & US4,372,967); US4.705,799; 
European Patent AppUcationNos. 0.312,000; 0,127,902; 0,184,170; 0,352,781; 0,316,594; 
The skiUed organic chemist will be able to use and adapt the information contained 

V 

and refeiCTced within the above references, and accompanying Examples therein and also the 
Examples herein, to obtain necessary starting materials, and products. 
30 Thus, the present invention also provides that the compounds of the fommlae (I) and 

phannacewtically-acceptable salts and in vivo hydrolysable esters thereof, can be prepared by a 
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process (a) to (d) as follows (wherein the variables are as dejSned above unless otherwise 
stated) : 

(wherein the variables are as defined above unless otherwise stated) : 

(a) by modifying a substituent in or introducing a substitu^t into another compound of 
5 fomiula(I); 

(b) by reaction of a compound of formula QI) : 

O 

A 

Q — N O 

^ Y 

(O) 

wherein Y is a displaceable group (which may be preformed, such as chloro or mesylate, or 
1 0 generated in-situ, for exan^le under Mitsunobu conditions) 
with a compound of the formula (HI) : 

HEX 

(in) 

wherein HEX is HEX-H fi:ee-base form or HEX- anion formed from the free base form; or 
1 5 (c) by reaction of a compound of the formula (IV) : 

Q-Z 
(IV) 

wherein Z is an isocyanate, amine or urethane group with an epoxide of the formula (V) : 




20 (V) 



(d) For the 1,2,3-triazoles there is the additional possibiUty by cycloaddition via the azide 
(wherein Y in (11) is azide); 

and thereafter if necessary: (i) removing any protecting groups; (ii) forming a 
25 pharmaceutically-acceptable salt; (iii) forming an in-vivo hydrolysable ester. 

The main synthetic routes are illustrated in the Scheme below (with Q as phenyl, and 
X, R and A defined with reference to analogous substituents defined elsewhere herein). The 
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compounds of the invention may be prepared by analogous chemistry adapted from this 
Scheme. The Scheme also shows the preparation of 1^,3-triazoles via the azide (prepared 
from the relevant hydroxy compound). 

(Leaving group = mesylate. 




Deprotection, salt formation or in-vivo hydrolysable ester formation may each be 
provided as a specific final process step. 

The N-linked hetereocycle can of course be prepared early in the overall synthesis, and 
10 then other fimctional groups changed. 



r 

I 

f 
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Where Y is a displaceable group, suitable values for Y are for example, a halogeno or 
sulfonyloxy group, for example a chloro, bromo, mefhanesulfonyloxy or toluene-4- 
sulfonyloxy group. 

General guidance on reaction conditions and reagents may be obtained in Advanced 
5 Organic C3iemistry, 4*^ Edition, Jeny March (publisher : J.Wiley & Sons), 1992. Necessary 
starting materials may be obtained by standard procedures of organic chenGdstry, such as 
described in this process section, in the Examples section or by analogous procedures within 
the ordinary skill of an organic chemist. Certain references are also provided which describe 
the preparation of certain suitable starting materials, for example Intemational Patent 
10 Application PubUcation No. WO 97/37980^ the contents of which are incorporated here by 
reference. Processes analogous to those described in the references may also be used by the 
ordinary organic chemist to obtain necessary starting materials. 

(a) Methods for converting substituents into other substituents are known in the art. For 
example an alkylthio group may be oxidised to an alkylsulfinyl or alkysulfonyl group, a cyano 

15 group reduced to an amino group, a nitro group reduced to an amino group, a hydroxy group 
alkylated to a methoxy group, a hydroxy group thiomethylated to an arylthiomethyl or a 
. heteroarylthiomethyl group (see, for example, TetLett., 585, 1972), a carbonyl group 
converted to a thiocarbonyl group (eg. using Lawsson's reagent) or a bromo group converted 
to an alkylthio group. It is also possible to convert one Rc group into another Rc group as a 

20 final step in the preparation of a compound of the formula (I), for example, acylation of a 
group of formula (TC5) wherein Rc is hydrogen. 

(b) ( 1) Reaction (b)(i) (in which Y is initially hydroxy) is performed under Mitsunobu 
conditions, for example, in the presence of tri-n-butylphosphine and diethyl azodicarboxylate 
(DEAD) in an organic solvent such as THF, and in the temperature range 0°C - 60°C, but 

25 preferably at ambient temperature. Details of Mitsunobu reactions are contained in Tet. Letts., 
31, 699, (1990); The Mitsunobu Reaction, D.L.Hughes, Organic Reactions, 1992, VoL42, 
335-656 and Progress in the Mitsunobu Reaction, D.L.Hughes, Organic Preparations and 
Procedures Intemational, 1996, Vol.28, 127-164. 

Compounds of the formula (JT) wherein Y is hydroxy may be obtained as described in 

30 the references cited hereia (particularly iq the section proceeding the discussion of protecting 
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groups), for example, by reacting a compound ef flie formula (VI) with a compound of 
formula (VII): 

H 

Q-N 

O 
(VI) 




(vn) 

wherein R'' is (l-6C)alkyl or benzyl and is (l-4C)alkyl or -S(0)„(l-4C)alkyl where n is 0, 

10 1 or 2. Preferably R^ is (l-4C)alkyl. 

In particular, compounds of the formula (H), (VI) and (VII) may be prepared by the 
skilled m a T), for example as described in International Patent Application Publication Nos. 
WO95/07271, W097/27188, WO 97/30995, WO 98/01446 and WO 98/01446, the contents of 
which are hereby incorporated by reference, and by analogous processes. 

15 If not commercially available, compounds of the formula (JR) may be prepared by 

procedures which are selected from standard chemical techniques, techniques which are 
analogous to tiie synthesis of known, structurally sunilar compounds, or techniques which are 
analogous to the procedures described in the Examples. For example, standard chemical 
techniques are as described in Houben Weyl, Methoden der Organische Chemie, E8a, PtI 

20 (1993), 45-225, B.J.Walcefield. 

(b)( it) Reactions (b)(ii) are performed conveniently in the presence of a suitable base such as, 
for example, an alkali or alkaline earth metal carbonate, alkoxide or hydroxide, for example 
sodium carbonate or potassium carbonate, or, for example, an organic amine base such as, for 
example, pyridine, 2,6-lutidme, colUdine, 4-dmiethylammopyridme, triethylamine,. 

25 morpholine or diazabicyclo-[5 .4.0]undec-7-ene, the reaction is also preferably carried out in a 
suitable inert solvent or diluent, for example methylene chloride, acetonitrile, tetrahydrofuran. 
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1,2-dimethoxyethane, iV^iV^-dimethylfonnamide, iV;i\^-dimethylacetamide, iV^metliylpyrrolidin- 
2-one or dimethylsulfoxide at and at a temperature in the range 25-60°C. 

When Y is chloro, the compound of the formula (JT) may be formed by reacting a 
compound of the formula (U) wherein Y is hydroxy (hydroxy compound) with a chlorinating 
5 agent. For example, by reacting the hydroxy compound with thionyl chloride, in a temperature 
range of ambient temperature to reflux, optionally in a chlorinated solvent such as 
dichloromethane or by reacting the hydroxy compound with carbon tetrachloride/triphenyl 
phospbine in dichloromethane, in a temperature range of O^C to ambient temperature. A 
compound of the formula (U) wherein Y is chloro or iodo may also be prepared jfrom a 
10 compoimd of the formula (E) wherein Y is mesylate or tosylate, by reacting the latter 
compound with lithium chloride or Uthium iodide and crown ether, in a suitable organic 
. solvent such as THF, in a temperature range of ambient temperature to reflux 

When Y is (l-4C)alkanesulfonyloxy or tosylate the compound (11) may be prepared by 
reacting the hydroxy compound with (l-4C)alkanesulfonyl chloride or tosyl chloride in the 
1 5 presence of a mild base such as triethylamine or pyridine. 

When Y is a phosphoryl ester (such as Ph02-P(0)-0-) or Ph2-P(0)-0- the compoimd 
. . (n) may be prepared from the hydroxy compound under standard conditions. 

(c) Reaction (c) is performed under conditions analogous to those described in the 
. following references which disclose how suitable and analogous starting materials may be 
20 obtained. 

Reaction (c) is especially suitable for compounds in which HET is an electron 
deficient heteroaryl (such as, for example, thiadiazole or triazine). 

Compounds of the formula Q-Z wherein Z is an isocyanate may be prepared by the 
skilled chemist, for example by analogous processes to those described in Walter A. Gregory 
25 et al in J. Med. Chem. 1990, 33, 2569-2578 and Chung-Ho Park et al in J. Med. Chem. 1992, 
35, 1 156-1 165. Compounds of the formula Q-Z wherein Z is a urethane may be prepared by 
the skilled chemist, for example by analogous processes to those described in International 
Patent Application PubUcation Nos. WO 97/30995 and WO 97/37980. 

A similar reaction to reaction (c) may be performed in which Q-Z wherein Z is a 
30 amine group is reacted with the epoxide (optionally in the presence of an organic base), and 
the product is reacted with, for example, phosgene to form the oxazoHdinone ring. Such 
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reactions and the preparation of starting naatedals in within the skill of the ordinary chemist 
with reference to the above-cited documents disclosing analogous reactions and preparations. 

Epoxides of the formula (V) may be prepared from the corresponding compound of 
formula (VIII): 




(vm) 

Certain such epoxide and alkene intermediates are novel and are provided as a further feature 
of the invention. Asymmetric epoxidation may be used to give the desired optical isomer. 

1 0 (d) The cycloaddition reaction to form 1,2,3 triazoles from the corresponding azide is 
performed under conventional conditions. 

Compounds of the formula (n) wherein Y is azide may be obtained as described in the 
references cited herein (particularly in the section proceeding the discussion of protecting 
groups), for example from the corresponding compounds in which Y is hydroxy or mesylate. 

1 5 The removal of any protecting groups, the formation of a pharmaceutically-acceptable 

salt and/or the formation of an m ^nvo hydrolysable ester are within the skill of an ordinary 
organic chemist using standard techniques. Furthermore, details on the these steps, for 
example the preparation of in-vivo hydrolysable ester prodrugs has been provided in the 
section above on such esters, and in certain of the following non-limiting Examples. 

20 When an optically active form of a compound of the formula (I) is required, it may be 

obtained by carrying out one of the above procedures using an optically active starting 
material (formed, for example, by asymmetric induction of a suitable reaction stq)), or by 
resolution of a racemic form of the compound or intermediate using a standard procedure, or 
by chromatographic separation of diastereoisomers (when produced). Enzymatic techniques 

25 may also be useful for the preparation of optically active compoimds and/or intermediates. 

Similarly, when a pure regioisomer of a compound of the formula (I) is required, it 
may be obtained by carrying out one of the above procedures using a pure regioisomer as a 
starting material, or by resolution of a mixture of the regioisomers or intermediates using a 
standard procedure. 
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According to a further feature of the invention there is provided a compound of the 
formula (I), or a pharmaceutxcally-acceptable salt, or in-vivo hydrolysable ester thereof for use 
in a method of treatment of the human or animal body by therapy. 

According to a further feature of the present invention there is provided a method for 
5 producing an antibacterial efiect in a warm blooded animal, such as man, in need of such 
treatment, which comprises administering to said animal an effective amount of a compound 
of the present invention, or a phamiaceutically-acceptable salt, or in-vivo hydrolysable ester 
thereof. 

The invention also provides a compound of the formula (I), or a pharmaceutically- 

10 acceptable salt, or in-vivo hydrolysable ester thereof, for use as a medicament; and the use of 
a compound of the formula (I) of the present invention, or a pharmaceutically-acceptable salt, 
or in-vivo hydrolysable ester thereof, in the manufiacture of a medicament for use in the 
production of an antibacterial effect in a warm blooded animal, such as man. 

In order to use a compound of the formula (T), an iu-vivo hydrolysable ester or a 

1 5 pharmaceutically-acceptable salt thereof including a pharmaceutically-acceptable salt of an 
in-vivo hydrolysable ester, (hereinafter in this section relating to pharmaceutical composition 
. "a cprnpound of this invention") for the therapeutic (including prophylactic) treatment of 
mammals including humans, in particular in treating infection, it is normally formulated in 
accordance with standard pharmaceutical practice as a pharmaceutical composition. 

20 Therefore in another aspect the present invention provides a pharmaceutical 

composition which comprises a compound of the formula (I), an in-vivo hydrolysable ester or 
a pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
in-vivo hydrolysable ester, and a pharmaceutically-acceptable diluent or carrier. 

The phamiaceutical compositions of this invention may be administered in standard 

25 manner for the disease condition that it is desired to treat, for example by oral, rectal or 
parenteral administration. For these purposes the compounds of this invention may be 
formulated by means known in the art into the form of, for example, tablets, capsules, aqueous 
or oily solutions or suspensions, (lipid) emulsions, dispersible powders, suppositories, 
ointments, creams, aerosols (or sprays), drops and sterile injectable aqueous or oily solutions 

30 or suspensions. 
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In addition to the compounds of the present invention the phaimaceutical composition 
of this invention may also contain or be co-administered (simultaneously, sequentially or 
separately) with one or more known drugs selected from other clinically useful antibacterial 
agents (for example, B-lactams or aminoglycosides) and/or other anti-infective agents (for 

5 example, an aatifungal triazole or amphotericin). These may include carbapenems, for 
example meropenem or imipenem, to broaden the therapeutic efifectiveaess. Compoimds of 
this invOTtion may also contain or be co-administered with bactericidal/permeability- 
increasing protein (BPI) products or efflux pump inhibitors to improve activity against gram 
negative bacteria and bacteria resistant to antimicrobial agents. 

10 A suitable phaimaceutical composition of this invention is one smtable for oral 

administration in unit dosage form, for example a tablet or capsule which contains between 
Img and Ig of a compound of this invention, preferably between lOOmg and Ig of a 
compound. Especially preferred is a tablet or capsule which contains between 50mg and 
800mg of a compound of this invention, particularly in the range lOOmg to 500mg. 

15 In another aspect a pharmaceutical composition of the invention is one suitable for 

intravenous, subcutaneous or intramuscular injection, for example an injection which contains 
between 0. 1% w/v and 50% w/v (between Img/ml and 500mg/ml) of a compound of this 
invention. 

Each patient may receive, for example, a daily intravenous, subcutaneous or 

20 intramuscular dose of 0.5 mgkg-l to 20 mgkg-1 of a compound of this invention, the 

composition being administered 1 to 4 times per day. In another embodiment a daily dose of 5 

mgkg-1 to 20 mgkg-1 of a compound of this invention is administered. The intravenous, 
subcutaneous and intramuscular dose may be given by means of a bolus injection. 
Altenmtively the intravenous dose may be given by continuous infusion over a period of time. 
25 Alternatively each patient may receive a daily oral dose which may be approximately 

equivato to the daily parenteral dose, the composition being administered 1 to 4 times per 
day. 

A pharmaceutical composition to be dosed intravenously may contain advantageously 
(for example to enhance stabiUty) a suitable bactericide, antioxidant or reducing agent, or a 
30 suitable sequestering agent. 
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In the above other, pharmaceutical compositioii, process, method, use and medicament 
manufacture features, the alternative and preferred embodiments of the compounds of the 
invention described herein also apply. 

5 Antibacterial Activity : 

The phannaceutically-acceptable compounds of the present invention are useful 
antibacterial agents having a good spectrum of activity m vitro against standard Gram-positive 
organisms, which are used to screen for activity against pathogenic bacteria. Notably, the 
phannaceutically-acceptable compounds of the present invention show activity against 
10 enterococci, pneumococci and methicillin resistant strains of S.aureus and coagulase negative 
staphylococci, together with haemophilus and moraxella strains. The antibacterial spectrum 
and potency of a particular compoimd may be determined in a standard test system. 

The (antibacterial) properties of the compounds of the invention may also be 
demonstrated and assessed in^vivo in conventional tests, for example by oral and/or 
15 iatravenous dosing of a compound to a warm-blooded mammal using standard techniques. 

The following results were obtained on a standard in-vitro test system. The activity 
is described in terms of the minimum inhibitory concentration (MIC) determined by the 

agar-dilution technique with an inoculum size of 10^ CFU/spot. Typically, compounds are 
active in the range 0.01 to 256 fxg/ml. 

20 Staphylococci were tested on agar, using an inoculum of 10^ CFU/spot and an 

incubation temperature of 37^C for 24 hours - standard test conditions for the expression of 
methicillin resistance. 

Streptococci and enterococci were tested on agar supplemented with 5% deJBbrinated 

horse blood, an inoculum of 10^ CFU/spot and an incubation temperature of 37^C in an 
25 atmosphere of 5% carbon dioxide for 48 hours - blood is required for the growth of some of 
the test organisms. Fastidious Gram negative organisms were tested in Mueller-Hinton brotli, 
supplemented with hemin and NAD, grown aerobically for 24 hours at 3TC, and with an 
imioculum of 5x10^ CFU/wellr 

For example, the following results were obtained for the compound of Example 44a: 
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Orgamsm MC ( ^ g/ml) 
Staphylococcus aureus: 

.Oxford 0.125 

Novb. Res 0,25 

5 MRQR 0.25 

Coagulase Negative Staphylococci 

MS 0.06 

MR 0.13 

1 0 Streptococcus pyogenes 

C203 0.25 

Enterococcus faecalis 0.25 

Bacillus subtilis 0.25 

Haemophilus influenzae ARC446 2 

15 Moraxella catarrhalis ARC445 2 

Novb. Res = Novobiocin resistant 



MRQR = methicillin and quinolone resistant 
MR = methicillin resistant 
MS = methicillin sensitive 

m 

20 

Certain intermediates and/or Ref^ence Examples described hereinafter within the scope 
of the invention may also possess useful activity, and are provided as a further feature of the 
invention. 

The invention is now illustrated but not limited by the following Examples in which 
25 unless otherwise stated :- 

(i) evaporations were carried out by rotary evaporation in vacuo and work-up procedures 
were carried out after removal of residual sohds by filtration; 

(ii) operations were carried out at ambient temperature, that is typically in the range 

1 8-26''C and in air unless otherwise stated, or unless the skilled person would otherwise work 
30 under an inert atmosphere; 

(iii) column chromatography (by the flash procedure) was used to purify compounds and 
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was perfonned on Merck Kieselgel silica (Art. 9385) unless otherwise stated; 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

(v) the structure of the end-products of the foimula (I) were generally confirmed by NMR 
and mass spectral techniques [proton magnetic resonance spectra were generally determined 

5 in DMSO-dg unless otherwise stated using a Varian Gemini 2000 spectrometer operating at a 
field strength of 300 MHz, or a Bruker AM250 spectrometer operating at a field strength of 
250 MHz; chemical shifts are reported in parts per million downfield from tetramethysilane as 
an internal standard (5 scale) and peak multiplicities are shown thus: s, singlet; d, doublet; AB 
or dd, doublet of doublets; dt, doublet of triplets; dm, doublet of multiplets; t, triplet, m, 

10 multiplet; br, broad; fast-atom bombardment (FAB) mass spectral data were generally 
obtained using a Platform spectrometer (supplied by Micromass) run in electrospray and, 
where appropriate, either positive ion data or negative ion data were collected]; 

(vi) intermediates were not generally fully characterised and purity was in general assessed 
by thin layer chromatographic, infra-red (DR), mass spectral (MS) or NMR analysis; and 

1 5 (vii) in which the following abbreviations may be used :- 

® is a Trademark; DMF is N,N-dimethylformaniide; DMA is N,N-dimethylacetamide; 
TLC is thin layer chromatography; HPLC is high pressure liquid chromatography; MPLC is 
medium pressure hquid chromatography; DMSO is dimethylsulfoxide; CDCI3 is deuterated 
chloroform; MS is mass spectroscopy; ESP is electrospray; EI is electron impact; CI is 

20 chemical ionisation; THF is tetrahydrofiiran; TFA is trifluoroacetic acid; NMP is N- 
methylpyrrolidone; HOBT is 1-hydroxy-benzotriazole; EtOAc is ethyl acetate; MeOH is 
methanol; phosphoryl is (H0)2-P(0)-0s phosphiryl is (H0)2-P-0-; EDC is l-(3- 
dimethylaminopropyl)-3-ethylcarbodirmide (hydrochloride); PTSA is para-toluenesulfonic 
acid. 

25 (viii) Temperatures are quoted as °C. 

Example 1: (;5j?V3-(4-a.4-Dioxa-8-azaspiro[4>5]dec-8-ylV3>-fluorophenyl)>5-(1.23-' 
triazol"l»yImethyI)oxazoIidm-2-one . 

(5i2)-3-(4-(l,4-Dioxa-8-azaspiro[4,5]decan-8-yl)-3-fluorophenyl)-5-azidomethyloxazolidin-2- 
30 one (2.44 g, 6.5 mM) was dissolved in dioxane (50 ml), treated with norbomadiene (2.98 g, 
32.3 mM) and heated under reflux for 20 hours. After removal of the solvent, the residue was 
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dissolved in dichloromethane (350 ml) washed with water (3 x 200 ml), and dried over 
magnesium sulfate. After filtration and evaporation the residue was purified by 
chromatography on a 20 g silica Mega Bond Biut® column^ eluting with a gradient increasing 
in polarity from 0 to 2.5% methanol in dichloromethane. Relevant fractions were combined 
5 and evaporated to give the desired product (1.5 g). 
MS nSSP) : 404 (MlT) for C19H22FN5O4 

NMR (CDCl^ ) 6: L79(t,4H); 3.04 (t,4H); 3.80(dd,lH); 3.92 (s,4H); 4.04 (t,lH); 4.70 
(m, 2H); 4.96 (m, IH); 6.85 (overlapping m, 2H); 7.20 (t, IH); 7.66 (d, IH); 7.71 (d, IH). 

10 The intermediates for this compound were prepared as follows (see also WO 95-25106 - Ex 
3). 

4- (L4-.DiQxa-8->azaspirQ[4,5]dec-8-ylV3-fluQrQnitrQbenzene 

3,4-Difluoronitrobenzene (15.53 g, 0.098 M) was dissolved in acetonitrile (150 ml), and 
1 5 treated with iV^-diisopropylethylamine (3 1 .5 g, 0.244 M) and 1 ,4-dioxa-8-aza- 

spiro[4,5]decane (15.36 g, 0.107 M). The mixture was stirred and heated to reflux for 18 

hours. After cooling, product precipitated as a yellow sohd, and was filtered off (16.1 g); 

fiirfher product could be obtained by concentrating the residues (8.43 g), 

MS (ESP) : 283 (MlT) for CjaH^^FNA 
20 NMR (CDCl^ ^ 5: 1.86 (t,4H); 3.41 (t,4H); 4.00 (s,4H); 6.91 (t, IH); 7.89(dd, IH); 7.96 

(dd, IH). 

5- AminQ-2-(l .4-dioxa-8"azaspiro[4.5]dec-8-yl)fluorQben2ene 

4-(l,4-Dioxa-8-azaspiro[4,5]dec-8-yl)-3-fluoromtrobenzene (24.48 g, 0.087 M) was dissolved 
25 in ethyl acetate (500 ml) treated with palladium catalyst (10% on carbon, 5 g) and 

hydrogenated at atmospheric pressure until the theoretical uptake of gas. After filtration 

through celite and evaporation, the required product was obtained as a pink soUd of sufficient 

quaUty for use without purification (19.3 g). 

MS fESPV 253 (MHO for C.jHpFNA 
30 NA4R fDMSO-d^ ;> 5: 1.69 (t,4H); 2.84 (t,4H); 3.86 (s,4H); 4.91 (s,2H); 6.28(in,2H); 

6.75 (t, IH). 
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5-EthQXVcaAonvlamino-2-a,4-diQxa-8-azaspiro[4.S]d^ 

5-Amino-2-(l,4-dioxa-8-azaspiro[4,5]dec-8-yl)fluorobenzene (19.26 g, 0.076 M), was 
dissolved in dry pyridine (75 ml) and cooled under nitrogen with stirring to 0^. Ethyl 
chloroformate (9.08, 0.084 M) was added dropwise, and the mixture stirred 30 minutes at the 
5 same temperature. Ice-water (300 ml) was added, and stirring continued for 1 hour. The 
resulting precipitate was collected, washed thoroughly with water, and dried, to give the 
desired product of sufficient quality for use without purification (20.5 g). 
MS (ESPV 325 (MET) for Ci A^FNA 

NMR fDMSO-d^ ;> 5: 1.21 (t,3H); 1.71 (t,4H); 2.96 (t,4H); 3.88 (s,4H); 4.09 (q,2H); 
10 6.95 (t, IH); 7.09 (dd, IH); 7.27 (dd, IH); 9.54 (s, IH). 

(5J^)-3-(4-(1.4-Dioxa-8-azaspiro[4.5]deC"8-yl)"3"fluorophenyl)-5"hydroxymethylox^^ 
one 

5-Ethoxycarbonylainino-2-(l,4-dioxa-8-azaspiro[4,5]dec-8-yl)fluorobeiizene(22.9 g, 0.071 
15 M) was dissolved in dry tetrahydrofuran (250 ml) xmder nitrogen, cooled to -70°, and treated 
■ - dropwise over 30 miuutes with a solution of lithium ^butoxide (IM in tetrahydrofuran, 77.6 
ml), keeping the temperature below -70°. After stirring for 5 minutes, (ii)-giycidylbutyrate 
(1 1.19 g, 0.077 M) was added, and stirring continued at -65° for 1 hour, before allowing the 
temperature to rise to ambient over 16 hours. The precipitate was collected and washed with 
20 tetrahydrofuran to give the desired product (17.8 g). 
MS (ESP) : 353 (MlT) for QAjFNaOs 

NMRJBMSQzdg) 6: 1.83 (t,4H); 3.09 (t,4H); 3.69(dd,lH); 3.82(dd, IH); 3.88 (dd, 
IH); 3.96 (s, 4H); 4.07 (t, IH); 4.72 (m, IH); 4.92 (s, IH); 7.05 (t, IH); 7.15 (dd, IH); 
7.46 (dd, IH). 

25 

r5j?V3-r4~n.4-DiQxa-8-azaspiro[4.5]dec-8"VlV3-fluorophenyl)-5'methanesulfQnyloxymethyl- 
Qxazolidin-2-one 

(Ji?)-3-(4-(l,4-Dioxa-8-azaspiro[4,5]dec-8-yl)-3-fluorophenyl)-5-hydroxymethyloxazolidin-2- 
one (4.024 g, 1 1 .43 mM) was dissolved in dicWoromethane (200 ml), and treated with 
30 triethylaixiine (1.45 g, 14.4 mM), then cooled under nitrogen to 0°. Methanesulfonyl chloride 
(1.32 g, 1 1.5 mM) was added dropwise, and the mixture stirred 18 hours allowing the 
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temperature to rise to ambient The mixture was washed with water (3 x 75 ml), concentrated, 

and purified by chromatography on a 90 g silica Biotage column, eluting with 1% methanol in 

dichloromethane. Relevant fractions were combined and evaporated to give the desired 

product (3.09 g). 

5 MSJlSE}:.431(MHr)forC,8H23FNAS 

NMR (DMSQ-d.^ 5: 1.82 (t,4H); 3.03 (s,3H); 3.08 (t,4H); 3.84(dd,lH); 3.92 (s,4H); 

4.04 (t, IH); 4.33 (dd, IH); 4.43 (dd, IH); 4.84 (m, IH); 6.91 (t, IH); 7.02 (dd, IH); 7.34 
(dd, IH). 

(5i2)-3-(4-(l,4-Dioxa-S-azaspiro[4,5]dec-8-yl)-3-fluorophenyl)-5-methanesd 
oxazolidin-2-one (3.03 g, 7.04 mM) was dissolved in iV,iV-dimethylfomiamide (50 ml), treated 
with sodium azide (732 mg, 1 L3 inM)> and heated with stirring at 50^ for 4 hours. After 
15 cooling the mixture was diluted with water (250 ml), and extracted into ethyl acetate (3 x 100 
ml). The combined organics were dried (magaesiimi sulfate), and evaporated to give product 
(2.44 g), of sufficient quality for use without purification. 
MS ffiSPV 378 (MKT) for CnH2oFN504 

NMR (CDCl, ^ 5: 1.73 (t,4H); 3.02 (t,4H); 3.66 (dd, lH); 3.74 (m, 2H); 3.91 (s,4H); 4.11 
20 (t,lH); 4.86 (m,lH); 7.09 (t,lH); 7.17(dd,lH); 7.48(dd,lH). 

RiLam plP l! r5i?V3-f4--f 4-OYQpiperidin>l-vIV3-fluorophenvIV5-a.23-triazoI4- 
ylmethynox azolidin-2-one 

(5i?)-3K4Kl>4-Dioxa-8-azaspiro[4,5]dec-8-yl)-3-fluorophenyl)-5-(l,2,3-tri^^ 
25 ylmethyl)oxazolidin-2-one (1 .47 g, 3.65 mM) was dissolved in a mixture of glacial acetic acid 
(30 ml) and water (30 ml), and heated at 50° for 18 hours. Solvent was evaporated, the 
residue azeotroped with toluene (50 ml), then partitioned between ethyl acetate (150 ml) and 
water (100 ml). The organic layer was washed with saturated aqueous sodium bicarbonate 
solution (2 X 100 ml), water (100 ml), dried (magnesium sulfate) and evaporated to give 
30 product (894 mg), of sufficient quality for use without purification. 
MS (ESP) : 360 (MH^ for CnHigFNsOa 
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NMR rCDCl^ ^ 5: 2.53 (t, 4H); 3.29 (t, 4H); 3.84 (dd, IH); 4.06 (t, IH); 4.71 (d, 2H); 4.97 
(m, IH); 6.90 (overlapping m, 2H); 7.24 (dd, IH); 7.67 (d, IH); 7.72 (d, IH). 

Example 3: (5JgV3-f4-(4-Ammopiperidm-l>vlV3>flnorophenvIV5-a 
5 ylmethyl)oxa2olidiii"2"One 

(5i?)-3-(4-(4-Oxopiperidin-l-yl)-3-fluorophenyl)-5-(l,23-tria^ 

one (838 mg, 2.33 mM) was dissolved in inefhanol (25 ml), treated with ammonium acetate 
(1.8 g, 23.3 mM) and sodium cyanoborohydride (1.03 g, 16.3 mM) and refluxed 16 hours. 
The mixture was neutraUsed with 1 N hydrochloric acid, water (125 ml) added, extracted with 
10 dichloromethane (5 x 75 ml), and dried (magnesixmi sulfate). Evaporation gave the desired 
product (686 mg). 

MS fESP) : 361 (MH^ for CiAiFNA 

NMR (T>MSQ-d^ ^ 6: 1.43 (m,2H); 1.86(dd,2H); 2.71(tm,4H); 3.29 (m, IH); 3,90 (dd, 
IH); 4.25 (t, IH); 4.87 (d, 2H); 5.15 (m, IH); 7.08 (t, IH); 7.12 (dd, IH); 7.42 (dd, IH); 
15 7.81 (d, IH); 8.21 (d, IH); NH2 exchaaged, not seen. 

Example 4: (5igl-3-r4-f4-MethanesuIfonamidopiperidin-l>yl)-3-fluorophenyl)-5"(1.23- 

triazol-l'-yImethyl)oxazolidin"2"One 

(5if)-3-(4-(4-Aininopiperidin-l-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-yl) methyl)oxazolidin- 
20 2-one (175 mg, 0.49 mM) in dichloromethane (10 ml) was treated with triethylamine (78 mg, 
0.78 mM) and methanesulfonyl chloride (67 mg, 0.58 mM) and the mixture stirred for 18 
hours at ambient temperature under nitrogen. The mixture was filtered, and solution purified 
directly by chromatography on a 10 g silica Mega Bond Elut® colxmm, eluting with a gradient 
increasing in polarity from 0 to 2.5% methanol in dichloromethane. Relevant firactions were 
25 combined and evaporated to give the desired product (19 mg). 
MS QBSP) : 439 (MET) for Ci8H23FN604S 

NMR (DMSQ^d^ ;^ S: 1.66 (m,2H); 1.98(dd,2H); 2.76(tm,4H); 3.00 (s,3H); 3.89 (dd, 
IH); 4.12 (dd, IH); 4.25 (t, IH); 4.87 (d, 2H); 5.17 (m, IH); 7.08 (t, IH); 7.14 (d, IH); 
7.19 (dd, IH); 7.42 (dd, IH); 7.81 (d, IH); 8.21 (d, IH). 

30 
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Examples: (5igV3-(4>(4-Methoxvcarbonylaminopiperidm-l-ylV3-fluoroph 

ri>23-triazoM-vlinethynnYazolidm>2-one 

(5ii>3K4-(4-Ainmopiperidin-l-yl)-3-fluorophenyl)^^ 

2-one (151 mg, 0.42 mM) in dichloromethane (20 ml) was cooled to 0^ and treated with 5% 
5 sodium bicarbonate solution (4 ml). The resulting suspension was stirred vigorously, methyl 
chlorofonnate (245 mg, 2.6 mM) added, and stirring continued for 3 hours at ambient 
temperature. The dichloromethane was removed by evaporation, ethyl acetate (15 ml) added, 
and the organic layer was separated, washed with 2% sodium dihydrogen phosphate (2x15 
ml), brine (15 ml), and dried (magnesimn sulfate), to give the desired product (170 mg). 
10 MS neSPV . 419 (MlT) for CipHjaFNA 

NMR rPMSO-d,) 5: 1.53(qm,2H); L82(dd,2H); 2.68 (t,2H); 3.24 (m,2H); 3.39 (m, 
IH); 3.52 (s, 3H); 3.83 (dd, IH); 4,18 (t, IH); 4.83 (d, 2H); 5.09 (m, IH); 7.02 (t, IH); 
7.06 (dd, IH); 7.15 (d, IH); 7.36 (dd, IH); 7.74 (d, IH); 8.14 (d, IH). 

15 Example 6: (5igV3-(4>f4-MethvIaminopiperidin-l-ylV3-fluorophenvlV5-a.23>>^^ 
ylmethynoxazolidin-2-one 

(5ii)-3 -(4-(4-Oxopiperidin- 1 -yl>-3 -fluorophenyl)-5-( 1 ,2,3-triazol- 1 -yhnethyl)oxazolidin-2-one 
(250 mg, 0.70 mM) was dissolved in a mixture of anhydrous tetrahydrofiiran (5 ml) and 
dichloromethane (5 ml) under nitrogen. Acetic acid (1 drop), methylamine (33% solution in 

20 methanol, 31p.L, 0.77 mM) and sodium acetoxyborohydride (222 mg, 1.05 mM) were added, 
and tlae mixture stirred at ambient temperature for 3 hours. The mixture was diluted with 
water (15 ml) and dichloromethane (15 ml), and the pH adjusted to 9 by addition of 
triethylamine. The organic phase was separated, washed with water (2x15 ml), brine (15 
ml), and dried (magnesium sulfate). Evaporation gave the desired product (145 mg). 

25 MS (ESP;i : 375 (MH") for C18H23FN5O2 

NMR rPMSQ^d.^ 6: 1.45 (m,2H); L95(dd,2H); 2.36 (s,3H); 2.48(dd,2H); 2.71 (t,2H); 
3.91 (dd, IH); 4.25 (t, IH); 4.87 (d, 2H); 5.16 (m, IH); 7.10 (overlapping m, 2H); 7.45 (dd, 
IH); 7.81 (d, IH); 8.22 (d, IH); NH exchanged, CH— N under H^O, neither seen. 

30 Kxample?: rSRV3-(4>f4-7V-Methyl-m e:hanesDlfQnamidopiperidm-l-vlV3-fluorop 
5;>(l.2,3-ti1azoI-l-ylmethyDoxazolidin"2-one 
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(5R)-3-(4-(4-Methylaimnopiperidin-l-yl)-3-fl^^ 

oxazolidin-2-one (200 mg, 0.53 mM, Example 6), was treated essentially as Example 4 to • 
give the title product after chromatography (53 mg). 
Mg (ESP) : 453 (M£t) for Q^HasFNAS 
5 NMR (DMSO-d, ) 5: 1.79 (d,2H); 2.00 (ddd, 2H); 2.74 (t,2H); 2.84 (s,3H); 2.87 (s, 3H); 
3.44 (d,2H); 3.87 (m,lH); 3.89(dd,lH); 4.12 (t,lH); 4.77 (d,2H); 5,04 (m,lH); 6.89 (t, 
IH); 6.95 (dd, IH); 7.28 (dd, IH); 7.74 (d, IH); 7.79 (d, IH), 

Examples: ('5Jg)-3-(4--(4-Ar-~Methyl-methoxycarboDylaminopiperidin--l--yl)-3-' 
10 flnorophenyl)-5"fl.2>3-triazol-l-yImethyl)oxazoIidin-2-one 

(5i?)-3-(4-(4-Methylaminopiperidm- 1 -yl)-3-fluorophenyl)-5-(l ,2,3-triazol- 1 -yl) methyl)- 
oxazolidin-2-one (200 mg, 0.53 mM, Example 6), was treated essentially as Example 4, 
except for the substitution of methyl chloroformate for methaaesulfonyl chloride, to give the 
title product after chromatography (131 mg). 

15 MS fESP) : 433 (MBT) for C20H25FN6O4 

NMR rPMSQ^dg ;) 6: 1.62 (d,2H); 1.82 (ddd, 2H); 2.69 (t,2H); 2.74 (s,3H); 3.32 (d,2H); 

v .- 3.59 (s, 3H); 3.83 (dd, IH); 3.92 (m, IH); 4.18 (t, IH); 4.81 (d, 2H); 5.10 (m, IH); 7.03 (t, 
IH); 7.08 (dd, IH); 7.37 (dd, IH); 7.73 (d, IH); 8.13 (d, IH). 

20 Example 9: f5JgV3-f4-f4>-Ar-MethyU2->acetoxyacetvnaminopiperidin^ 
phenvIV5-fl.23-triazol-l>ylmethynoxazQlidin-2-oiie 

(5J?)-3-(4-(4-Methylaminopiperidin4-yl)-3-fluorophenyl)-5-(l,2,3-triazol4 
oxazolidin-2-one (350 mg, 0.94 mM, Example 6), was treated essentially as Example 4, 
except for the substitution of acetoxyacetyl chloride for methanesulfonyl chloride, to give the 
25 title product after chromatography (207 mg). 
MS (ESP) : 475 (MlT) for C^jFNfis 

NMR rPMSO-d^ ^ 6: 1.75 (d,2H); 1.87(dd,2H); 2.07 (s,3H); 2.70 (t,2H); 2.74 (s,3H); 
3.36 (d, 2H); 3.62 (m, IH); 3.83 (dd, IH); 4.18 (t, IH); 4.53 (s,2H); 4.82 (d, 2H); 5.11 (mi, 
IH); 7.10 (overlapping m,2H); 7.49(dd, IH); 7.76 (d,lH); 8.16 (d,lH). 

30 
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Example lOt (5i?V.Vf4^f4-Ar>MethyW2-hydroxyacetynaminopiDeri^^^ 
fluorophenylV5-(l,2.3-triazol-1-vlmethvl)oYa2olidin-2-one 

(5i?)-3<4-(4-iV'-Methyl-(2-acetoxyacetyl)ai^ 

triazoH-ylmethyl)oxazolidin-2-one (186 mg, 0.39 rnl^ was dissolved in methaaol (20 ml), 
5 treated with potassium carbonate (0.3 g, 2.1 mM) and stirred at ambient temperature for 30 
minutes. After removal of the solvent, the residue was purijSed by chromatography on a 5 g 
silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 5% 
methanol in dichloromethane. Relevant fractions were combined and evaporated to give the 
desired product (30 mg). 
10 M5UESE): 433 (MlT) for CjoHzsFNA 

NMR rPMSO-d,^ 5: 1.73 (d,2H); 1.93 (ddd, 2H); 2.74 (t,2H); 2.79 (s,3H); 3.45 (d,2H); 
3.68 (s, IH); 3.89 (dd, IH); 4.11 (t, IH); 4.16 (s, 2H); 4.58 (m, IH); 4.79 (d, 2H); 5.04 (m, 
IH); 6.91 (t, IH); 6.95 (dd, IH); 7.29 (dd, IH); 7.73 (d, IH); 7.79 (d, IH). 

15 Example 11 ; r5ff^-3-f 4-r4-f2yt-2J-Dih vdroxvpropionvnpiperazin-l-vIV3-flnorophenvI>- 
5>n.2,3^triazQl-l^vlmethvnoxazoHdin"2-ODe 

(5i?)-3"(4-(4-((-/iS)-2,2-Dimethyl-l,3-dioxolane-4-carbonyl)piperazin-l-y^^ 
(l,2,3-triazol-l-yhnethyl)oxazolidin-2-one (278 mg, 0.59 mM) was dissolved in 
tetrahydrofuran (20 ml), treated with IM aqueous hydrochloric acid (2 ml), and stirred at 

20 ambient temperature for 72 hours. Ailer dilution with tetrahydroftiran (30 ml), solid 

potassium carbonate (2 g) was added, the mixture stirred 5 minutes, filtered, and evaporated to 
dryness. The residue was purified by chromatography on a 5 g sihca Mega Bond Elut® 
column, elutmg with a gradient increasing in polarity from 5 to 10% methanol in 
dichloromethane. Relevant firactions were combined, evaporated, and triturated with diethyl 

25 ether to give the desired product (89 mg). 
MS rSSP^ : 435 (MlT) for C.^H^^FNA 

m/IR fPMSQ-d ,^ 8: 2.91 (br m, 4H); 3.45 (m,lH); 3.51 (m, IH); 3.63 (br m, 4H); 3.82 
(dd, IH); 4.18 (t, IH); 4.34 (dd, IH); 4.66 (t, IH); 4.80 (d,2H); 4.91 (d, IH); 5.11 (m, 
IH); 7.04 (t, IH); 7.11 (dd, IH); 7.39 (dd, IH); 7.74 (d, IH); 8.13 (d, IH). 

30 

The intermediates for this compound were prepared as follows: 
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f 57?V3-r4-(4-NButoxvcarhonvlpiperazm- 1 -yl)-3~fluQrophenyl)-5-(l .2.3 -triazol-l - 
ylmethvl)oxazQlidiii-2-Qne 

(5i^)-3-(4-(4-^ButoxycaIbonylpiperazin-l-yl)-3-fluorophenyl)-5-an 
one (2.52 g, 6 xnM) and norbomadiene (4.2 g, 45.6 mM) were dissolved in dioxane (50 ml) 
5 and heated under reflux for 6 hours. After evaporation of solvent, the residue was purified by 
recrystallisation from isopropanol (50 ml) to give the desired product (2.29 g). 
MS rsSPV 447 (MIT) for C^.U^FN^O, 

NMR fPMSO-d^ ^ 5: 1.40 (s, 9H); 2,81 (t, 4H); 3.45 (t, 4H); 3.83 (dd, IH); 4.18 (t, IH); 
4.79 (d, 2H); 5.10 (m, IH); 7.06 (t, IH); 7.11 (dd, IH); 7.38 (dd, IH); 7.73 (d, IH); 8.13 
10 (d,lH). 

(Intermediate oxazolidinone described in Upjohn WO 93-23384) 

(Jig)-3-(4-(Piperazin-l-yl)-3-fluorophenyl)-5-(L23-tria2ol-l-ylmethyl)oxazoKdin^ 
(5i?)-3-(4-(4-r-Butoxycarbonylpiperazin- 1 -yl)-3-fluorophenyl)-5 -( 1 ,2,3 -triazol- 1 - 

15 yhnethyl)oxazolidin-2-one (2.0 g, 4.48 mM), was suspended in ethanoi (20 ml), and treated 
with a solution of hydrogen chloride in ethanoi (3.SM, 15 ml). After stirring 18 hours at 
ambient temperature, the solution was evaporated to dryness, and the residue recrystallised 
from ethanoi and diethyl ether, with charcoal treatment to give the product as its 
dihydrochloride salt (0.72 g). 

20 MS (ESPV . 347 (MH^) for Ci^H^pFNA 

Microanalvsis : Found, C 46.2; H5.1; N 18.8%. CiApFNeOa ^HCl requires C 45.8; H5.0; 
N 20.0% 

(5igV3-(4^4-((^^-2.2- Dimethvl-1.3-diQXQlane-4-earbQnvl^^ 

25 (1 .2.3-triazoM -ylmethynoxazolidiiv2"One 

The hthium salt of (^iS)-2,2-dimethyH,3-dioxolan-4-carboxyhc acid (342 mg, 2.25 mM) in 
dichloromethane (10 ml) under nitrogen was cooled with stirring to 0°, treated with thionyl 
chloride (321 mg, 2.7 mM), then stirred at the same temperature for 3 hours. After filtration, 
the residue was evaporated to dryness, and redissolved in dichloromethane (10 ml), then 

30 added to a stirred suspension of (5i2)-3-(4-piperazin-l-yl-3-fluorophenyl)-5-(l,2,3-triazol-l- 
yhnethyl)oxazolidin-2-one dihydrochloride (630 mg, 1.5 mM) in dichloromethane (30 ml) 
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containing pyridine (370 mg, 4.9 mM) and triethylamine (500 mg, 4.9 mM). The mixture was 
stirred for 1 8 hours, allowing the temperature to rise to ambient After dilution with 
dichloromethane (30 ml), the organic layer was separated, washed with water (3 x 30 ml), 
brine (50 ml), and dried (magnesium sulfate). The residue after ev^oration was purified by 
5 chromatography on a 10 g sihca Mega Bond Elut® column, eluting with a gradient increasing 
in polarity firom 0 to 5% methanol in dichloromethane. Relevant fractions were combined and 
evaporated to give the desired product (278 mg). 
MS (ES?y . 475 (MET) for CjjHjjFN A 

TvfMR (DMSO-d^ ^ 5: 1.32 (s,6H); 2.95 (br m, 4H); 3.63 (m,4H); 3.86 (d41H); 4.08 (t, 
10 IH); 4.21 (m, 2H); 4.83 (d, 2H); 4.89 (t, IH); 5.12 (m, IH); 7.07 (t, IH); 7.12 (dd, ll^l; 
7.42(dd,lH); 7.77 (d,lH); 8.17(d,lH). 

Kvamples 12-16 

(5i2)-3-<4-(4-(2-Chloroacetyl)piperazin-l-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l- 
15 ylmethyl)oxazolidin-2-one (422 mg, 1 mM) and the appropriate amine (3 mM) were dissolved 
in a mixture of dichloromethane (10 ml) and ethanol (1 ml) and stirred at ambient temperature 
for 18 hours. Solvent was ev^orated and the residue purified by chromatography on a 10 g 
silica Mega Bond Elut® column, eluting with an appropriate increasing gradient of methanol 
in dichloromethane. Relevant fiactions were combined and evaporated to give the desired 
20 products. 



Example 


Product 


Amine 


Yield 
(mg) 


Notes 


12 


1=/ 


0 NH 
\ / 


289 


1 


13 


Me F 0 

0 ^ ^ ^^^^ 


H 

HO Me 


159 


2 


14 


F 0 


H 

Mev^ 

0 


120 


3 



y/0 01^1350 PCT/GBOl/01815 

-66- 



15 




^Me 

Me N 


245 
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Me NH2 
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Notes 

1 MSiiSEi: 474 (NfiT) for Cj^H^gPNA 

NMR rPMSO-d^ ^ 5: 2.40(br,4H); 2.90(br,2H); 2.96(br,2H); 3.19 (br,2H); 3.56 (br, 
5 6H); 3.65(br,2H); 3.84 (dd, IH); 4.20 (t,lH); 4.83 (d,2H); 5.12 (m.lH); 7.06 (t,lH); 
7.11 (dd, IH); 7.41 (dd, IH); 7.75 (d, IH); 8.17 (d, IH). 

2 Sample after chromatography dissolved in the miniTniiTT) volume of ethanol, 
treated with a solution of hydrogen chloride in ethanol (3.8M, 1 ml), then excess diethyl ether 
to precipitate the hydrochloride salt. 

10 MS (ESVy . 462 (MlT) for CzAsFNtO^ 
• NMR (T)MSO-d^ ;> 5: 2.87 (d,3H); 2.99 (br m, 4H); 3.19 (brm, IH); 3.28 (br m, IH); 3.49 
(br, 2H); 3.64 (br, 2H); 3.76 (t, 2H); 3.85 (dd, IH); 4.18 (t, IH); 4.34 (dd, IH); 4.46 (dd, 
IH); 4.81 (d, 2H); 5.11 (m, IH); 7.04 (t, IH); 7.13 (dd, IH); 7.40 (dd, IH); 7.74 (d, IH); 
8.16 (d, IH); 9.58 (br, IH); OH missing under solvait; +IH for HCl salt 

15 3 Little reaction in ethanol at ambient temperature; solvent replaced by 

isopropanol (10 ml), and refluxed 18 hours before work up as above. Sample after 
chromatography dissolved in the Tninimmn volume of ethanol, treated with a solution of 
hydrogen chloride in ethanol (3.8M, 1 ml), then excess diethyl ether to precipitate the 
hydrochloride salt. 

20 MS rsSPV 489 (MET) for C2jH29FN804 

NMR nPMSO-dj ^ 6: 1.83 (s,3H); 2.97(br,6H); 3.33 (br m, 2H); 3.51 (br, 2H); 3.64 (br, 
2H); 3.85 (dd, IH); 4.10 (br t, 2H); 4.18 (t, IH); 4.81 (d, 2H); 5.11 (m, IH); 7.050 (t, IH); 
7.13 (dd, IH); 7.41 (dd, IH); 7.74 (d, IH); 8.16 (d, IH); 8.27 (br t, IH); 9.07 (br, 2H); 
+1H for HCl salt. 

25 4 Sample after chromatography dissolved in the minimum volume of ethanol, 

treated with a solution of hydrogen chloride in ethanol (3.8M, 1 ml), then excess diethyl ether 
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' to precipitate the hydrochloride salt. 
MSiBSE); 476 (MfT) for Cj^HjoFNA 

NMR fPMSO-d^ ^ 5: 2.87 (d, 3H); 2.99 (m, 4H); 3.28 (s, 3H); 3.33 (m, IH); 3.42 (m 
overlapped by solvent, ~1H); 3.52 (br, 2H); 3.69 (t overlapping br, 4H); 3.86 (dd, IH); 4.20 

5 (t, IH); 4.33 (dd, IH); 4.43 (dd, IH); 4.84 (d, 2H); 5.13 (m, IH); 7.05 (t. IH); 7.13 (dd, 
IH); 7.42 (dd, IH); 7.75 (d, IH); 8.18 (d, IH); 9.78 (br, IH); +1H for HCl salt. 
5 Sample after chromatography dissolved in the minimum volume of ethanol, 

treated with a solution of hydrogen chloride in ethanol (3.8M, 1 ml), then excess diethyl ether 
to precipitate tiie hydrochloride salt. 

10 MS (ESPy . 462 (MH*) for CAFN,©^ 

NMR nPMSO-d^ ^ 5: 2.72 (t, 2H); 2.93 (t, 4H); 3.25 (s, 3H); 3.39 (t, 2H); 3.52 (s, IS); 
3.54 (br, 2H); 3.63 (br, 2H); 3.84 (dd, IH); 4.18 (t, IH); 4.80 (d, 2H); 5.11 (m, IH); 7.03 
(t, IH); 7.12(dd, IH); 7.41 (dd, IH); 7.76 (d,lH); 8.16 (d,lH); NH missing under solvent 

1 5 The intermediate for these compounds was prepared as follows: 

r5/?)-^-f4-f4-r2-Ch1oroacetvnpiperazin-l-vlV ^-fliinmphenvlV5-(1.2.3-triazol-l- 
ylmethyl)oxazolidin-2-one 

(5it>3-(4-(Piperazin-l-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-yhnethyl)oxazolidin-2-one 
20 dihydrochloride (4.19 g, 10 mM) was suspended in dry dichloromethane (100 ml) under 
nitrogen and treated with triethylamine (3.03 g, 30 mM) to give a solution. After cooling to 
4°, chloroacetyl chloride (1.14 g, 10 mM) was added and the mixture stirred for 15 minutes. 
The volume was reduced to 20 ml, and the solution chromatographed on silica, eluting with 
dichloromethane (30 ml). Relevant fractions were combined, washed witii water (50 ml) and 
25 dried (magnesium sulfate). Ev^oration gave the desired product (2.86 g). 
MSiE^: 423 (M£t) for dgHjoClFNA 

KMR fPMSO-d^ ^ 5: 2.93(br,2H); 2.98(br,2H); 3.60(br,4H); 3.84(dd,lH); 4.18 (t, 
IH); 4.41 (s, 2H); 4.81 (d,2H); 5.11 (m, IH); 7.06 (t, IH); 7.13 (dd, IH); 7.42 (dd, IH); 
7.76 (d, IH); 8.16 (d, IH). 
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Example 17: r5j?V3-f4-((3igV3-f^Butoxycarbonynammopvrrolidm^^ 
phenvn-5-fl.2.3-tr iazol-l-vlmethyl)oxazolidin-2>one 

(5i^)-3-(4-((3i^)-3-(^Butoxycarbonyl)aminopyI^oUdin-l"yl)-3-fl^ 
oxazolidiii-2-one (695 mg, 1.65 mM) was dissolved in dioxane (30 ml), treated with 
5 norbomadiene (760 mg, 8.25 mM) and heated under reflux for 6 hours. After removal of the 
solvent, the residue was dissolved in the minimum of dichloromethane and purified by 
chromatography on a 20 g silica Mega Bond Elut® column, eluting with a gradient increasing 
in polarity from 0 to 2.5% methanol in dichloromethane. Relevant fractions were combined 
and evaporated to give the desired product (544 mg). 
10 MS fESPy - 447 (MIT) for QiH^^FNA 

NMR (CDC1^ ;> 6: 1.44 (s, 9H); 1.86 (m, IH); 2,24 (m, IH); 3.22 (d, IH); 3.31 (t, IH); 
3.52 (m, 2H); 3.84 (dd, IH); 4.04 (t, IH); 4.28 (br, IH); 4.74 (m, 3H); 5.01 (m, IH); 6.58 
(t, IH); 6.87 (dd, IH); 7.18 (dd, IH); 7.73 (d, IH); 7.78 (d, IH). 

1 5 The intermediates for this compound were prepared as follows: 

3-FluQrQ-4>r(3J?)-3-f^butoxycarbonyi;>aminopvn'oMin4-vi;>nitro^ 
3,4-Difluoronitrobenzene (16.03 g, 0.101 M) was dissolved in acetonitrile (300 ml), and 
treated with AyV-diisopropylethylamine (32.63 g, 0.253 M) and (3i^)-3-(^butoxycarbonyl)- 

20 amiQopyrrolidiae (20.65 g, 0. 1 1 1 M). The mixture was stirred and heated to reflux for 1 8 
hours. Solvent was evaporated, and the residue treated with ethyl acetate (300 ml) and water 
(200 ml). The organic layer was washed with water (150 ml), citric acid solution (10% in 
water, 2 x 150 ml), and dried (magnesium sulfate). Evaporation gave the desired product as a 
yellow solid (32.7 g), of sufficient quaUty for use without purification. 

25 Mg (gS P ) : 326 (MH^) for C,5H2oFN304 

NMR fCDCU 6: 1.43 (s,9H); 1.85 (m, IH); 2.25 (m,lH); 3.44(dt, IH); 3.65 
(overlapping m, 2H); 3.84 (dm, IH); 4.34 (brm, IH); 4.69 (br, IH); 6.53 (t, IH); 7.87 (dd, 
IH); 7.92 (dd, IH). 



30 5- Amino-2-((3J?)-3-^^butQxycarbony^aminopyrrolidin-l-y^fluorobenzene 

3-Fluoro-4-((5i^)-3-(^butoxycarbonyl)aminopyrrolidin-l-yl)mtroben2ene(32.7 g, 0.101 M) 
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was dissolved in etiiyl acetate (500 ml) treated with paUadium catalyst (10% on carbon, 7.5 g) 
and hydrogenated at atmospheric pressure until the theoretical uptake of gas. After filtration 
through celite and ev^oration, the required product was obtained as a red gum of sufficient 
quaUty for use without purification (29.85 g). MS (ESP): 296 (MET) for C.sHjjFNjOa 
5 NMR f CDCl^ -t 6: 1.44 (s,9H); 1.82 (m,lH); 2.27 (m,lH); 3.11 (m,2H); 3.37 (m,2H); 
3.43 (br. 2H); 4.27 (br m, IH); 4.82 (br, IH); 6.38 (dd, IH); 6.44 (dd, IH); 6.57 (t, IH). 

S- p.thoyvcarhonv1aTTiino-2-((3/?V3-f^butoxvcarbonyDaminop yrrQlidin-1-ynfluorobenze^ 
5-Amino-2-((5i^)-3<^butoxycarbonyl)a^linopyrrolidin-l-yl)fluorobenzene (27.33 g, 0.093 

10 M) was dissolved in dry pyridine (150 ml) and cooled under nitrogen with stining to 0". 

Ethyl chloroformate (1 1 .01, 0.102 M) was added dropwise, and the mixture stirred 30 minutes 
at the same temperature. Ice-water (250 ml) was added, and stirring continued for 1 hour. 
The resulting precipitate was collecte4 washed thoroughly with water, and dried, to give the 
desired product of sufficient quality for use without purification (33.6 g). 

15 MS rESP:> : 368 (MET) for C,8H2<^304 

iJMEj(DMSQ=d^ 5: 1.21 (t, 3H); 1.36 (s, 9H); 1.90 (m, IH); 2.05 (m, IH); 3.04 (m, IH); 
3.20 (m, IH); 3.32 (m, IH); 3.40 (m. IH); 4.02 (br, IH); 4.05 (q, 2H); 6.62 (t, IH); 7.02 
(d, IH); 7.08 (d, IH); 7.22 (d, IH); 9.38 (br, IH). 




n1idin-l -vlV S-h vdrQxvmethvl- 



20 

0 y q?;o|idin-2-one 

5-Ethoxycarbonylamino-2-((5i2)-3-(f-butoxycarbonyl)anmiopyirolidin-l-yl)fluorobenzene 
(33.6 g, 0.092 M) was dissolved in dry tetrahydrofuran (300 ml) under nitrogen, cooled to 
-70*', and treated dropwise over 30 minutes with a solution of Uthium r-butoxide (IM in 

25 tetrahydrofuran, 100.7 ml), keeping the temperature below -65°. After stirring for 5 minutes, 
(i2)-glycidylbutyrate (14.52 g, 0.101 M) was added, and stirring continued at -65° for 1 hour, 
before allowing the temperature to rise to ambient over 16 hours. The mixture was treated 
with methanol (50 ml), stirred at ambient temperature for 1 hour, and the precipitate collected 
and washed well with tetrahydroftiran to give the desired product (2 1 . 8 g). 

30 MSiESE): 396 (MH^ for CjAsFNaOj 

NMR rPMSO-d.^ 8: 1.36 (s, 9H); 1.80 (m, IH); 2.07 (m, IH); 3.09 (m, IH); 3.26 (t, IH); 
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3.35 (m,lH); 3.49 (m,2H); 3.62 (m,lH); 3.73 (dd, IH); 3.98 (t,lH); 4.04 (m,lH); 4.63 
(m, IH); 5.15 (t, IH); 6,70 (t, IH); 7.09 (dd overlapping br, 2H); 7.39 (dd, IH). 

(5igV3-f4-rf3j?)-3-f^butoxvcarbonvn^ 
5 methanesulfonyloxymethyloxa2olidin-2-one 

( Ji^)-3-(4-((iJR)-3-(^butoxyca^bonyl)aImnopyIrolidin- 1 -yl)-3-fluorophenyl)-5- 
liydroxymethyloxazolidin-2-one (3.99 g, 10.1 roM) was suspended in dichloromethane (50 
ml), and treated with triethylamine (1.53 g, 15.2 mM), then cooled under nitrogen to 0°. 
Methanesulfonyl chloride (1.39 g, 12.12 mM) was added dropwise, and the mixture stirred 18 
10 hours allowing the temperature to rise to ambient. Precipitated hydrochloride was filtered, the 
filtrate washed with saturated sodium bicarbonate (75 ml) and water (3 x 75 ml), 
. concentrated, and purified by chromatography on a 90 g silica Biotage column, eluting with 
dichloromethane. Relevant fractions were combined and evaporated to give desired product 
(1.25 g). 

15 MS fESPV 474 (Mtt) for C AFN30,S 
. NMR rCDCU 6: 1.37 (s,9H); 1.82 (m,lH); 2.17 (m,lH); 3.03 (s,3H); 3.17 (d,lH); 
3.26 (t, IH); 3,48 (m, 2H); 3.82 (dd, IH); 4.03 (t, IH); 4.24 (br, IH); 4.33 (dd, IH); 4.41 
(dd, IH); 4.72 (br, IH); 4.83 (m, IH); 6.57 (t, IH); 6.96 (dd, IH); 7.27 (dd, IH). 

20 (5jg)-3-(4-((J?j?)"3-f^butoxycarbDnyl)aminopyn'olidin~l-yl)>3-fl^ 
oxazolidin-2-Qne 

(5i?)-3-(4-((5i?)-3-(^butoxycarbonyl)aminopyn'oUdin-l'-yl)-3-fluorophenyl)-5-methane- 
sulfonyloxymethyloxazolidin-2-one (1.25 g, 2.64 mM) was dissolved in AyV^dimethyl- 
formamide (20 ml), treated with sodium azide (275 mg, 4.23 mM), and heated with stirring at 

25 50^ for 5 hours. After cooling the mixture was diluted with water (100 ml), and extracted into 
ethyl acetate (3 x 75 ml). The combined organics were dried (magnesimn sulfate), and 
evaporated to give a yellow solid, whichl4:32 was recrystalUsed from isopropanol to give the 
required product (715 mg). 
MS fESP) : 421 (MSt) for C,9H25FN604 

30 NMR (CDCl^ ) 6: 1.37 (s,9H); 1.82 (m,lH); 2.17 (m,lH); 3.17 (d, IH); 3.25 (t, IH); 
3.51 (dd overlapping m, 3H); 3.61 (dd, IH); 3.71 (dd, IH); 3.95 (t, IH); 4.25 (br, IH); 4.78 
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(m, 2H); 6.57 (t, IH); 6.98 (dd, IH); 7.28 (dd, IH). 



Example 18: f5^V3-f4-(ngVVAmin opvrrolidm-l-vn-3-fluoroPhenvn-5-a,2^tria2ol-l- 

ylmethyI)oxazolidin-2-one 

5 (5ii:>3<4-((5iJ)-3<^Butoxycarbonyl)aminopyrroUdin-l-yl>3-fluorophenyl)-^ 

l-ylmethyl)oxazolidin-2-one (532 mg, 1.2 mM), was dissolved in dichloromethane (10 ml), 
and treated with a solution of hydrogen chloride in ethanol (3.8M, 2 ml). After stirring 4 
hours at ambient temperature, the precipitated hydrochloride of the product (230 mg) was 
filtered, and the filtrate diluted with diethyl ether to deposit more product (218 mg). 

10 MS rESP;> : 347 (MH^ for CifiHisFNA 

mm fPMSO-dj ^l 5: 2.03 (m, IH); 2.25 (m, IH); 3.25 (dd, IH); 3.41 (m, IH); 3.51 (m, 
2H); 3.82 (overlapping m, 2H); 4.17 (t,lH); 4.81 (d,2H); 5.08 (m,lH); 6.74 (t overlapped . 
by HjO, ~1H); 7.05 (dd, IH); 7.32 (dd, IH); 7.74 (d, IH); 8.15 (d, IH); 8.43 (br, ~2H). 

15 Example 19t (5ffV3-r4-r(?l?V3-Methoxvcarbony laininopvrrolidin-l-vlV3-fluoropheavlV 
S-n .2 J^-triazol-1 -vlmfttlivnoxazolidin-2-one 

(5i?)-3<4<(3i?)-3-AminopyTToUdin-l-yl)-3-fluorophenyl)-5-(lA3-triazol-l- 
yhnethyl)oxa2olidin-2-one hydrochloride (200 mg, 0.5 mM) in dichloromethane (20 ml) was 
cooled to 0° and treated with 5% sodium bicarbonate solution (5 ml). The resulting 

m 

20 suspension was stirred vigorously, methyl chloroformate (245 mg, 2.6 mM) added, and 

stirring continued for 3 hours at ambient temperature. The organic layer was sq)arated, 

washed with 2% sodium dihydrogen phosphate (2 x 10 ml), brine (10 ml), and dried 

(magnesium sulfate), to give the desired product (143 mg). 

MS (ESP) : 405 (IVOT) for CigH^iFNA 
25 m/fR (DMSO-dj ^ 8: 1.82 (m, IH); 2.11 (m, IH); 3.13 (m, IH); 3.27 (dd, IH); 3.37 (dd, 

IH); 3.53 (s overlapping m, 4H); 3.81 (dd, IH); 4.09 (m, IH); 4.15 (t, IH); 4.80 (d, 2H); 

5.08 (m, IH); 6.69 (t. IH); 7.01 (dd, IH); 7.28 (dd, IH); 7.42 (br, IH); 7.75 (d, IH); 8.13 

(d, IH). 
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Example 20: (5j?V3>f4--ff3RV3-ff4S^>2,2 >dimethvM,^^^ 

carbonylamino)pyrrolidin-l-ylV3>fluorophenyl)-5-a.23-triazol^ 

2-ODe 

(JJ?>3-(4-((3i?>3-AminopyiroUdin4-yl)0-fluor^^ 
5 oxazolidin-2-one hydrochloride (400 mg, 1 .05 mM) was suspended in tetrahydrofuran (1 0 ml) 
and treated with diisopropylethylamine (176 mg, 1.36 mM) and (¥iS)-2,2-dimethyl-l,3- 
dioxolan-4-ylmethyl 4-nitrophenyI carbonate (429 mg, 1.44 mM) dissolved in 
dichloromethane (5 ml). The mixture was stirred vigorously at ambient temperature for 18 
hours, with the addition of two further portions of diisopropylethylamine (137 mg, 1.06 mM). 

10 Solvent was evaporated, the residue redissolved in ethyl acetate (20 ml), washed with water (3 
X 20 ml), and dried (magnesium sulfate). After removal of the solvent, the residue was 
purified by chromatography on a 10 g silica Mega Bond Elut® column, eluting with a 
gradient increasing in polarity firom 0 to 5% methanol in dichloromethane. Relevant firactions 
were combined and evaporated to give the desired product (273 mg). 

15 MS TESP) : 505 (MlT) for C23H29FNA 

. NMR fPMSO-d^ ;^ 6: 1.25 (s, 3H); L31 (s, 3H); 1.84 (m, IH); 2.10 (m, IH); 3.15 (m, IH); 
: 3.38 (dd, IH); 3.50 (t, IH); 3.63 (t, IH); 3.81 (dd, IH); 3.91 (m, IH); 3.95-4.25 
(overlapping m, 6H); 4.79 (d,2H); 5.08 (m,lH); 6.69 (t,lH); 7.01 (dd, IH); 7.28 (dd, 
IH); 7.57 (br, IH); 7.75 (d, IH); 8.14 (d, IH). 

20 

The reagent for this compound was prepared as follows: 
(4iS)-2.2-Dimethyl-L3-dioxolan-4-yImethyl 4-nitrophenyl carbonate 
(-/iS)-2,2-Dimethyl-l,3-dioxolan-4-yhnethanol (362 mg, 2.74 mM) was dissolved in pyridine 
(9 ml), stirred at ambient temperature, and treated in portions with 4-nitrophenyl 

25 chloroformate (552 mg, 2.74 mM). After 6 hours, solvent was ev25)orated, the residue 

redissolved in ethyl acetate (15 ml), washed with water (15 ml), sodium bicarbonate solution 
(15 ml), brine (15 ml), and dried (magnesium sulfate). Removal of the solvent gave the 
product as an oil sufficiently pure for fiulher use (858 mg). 
MS (ESVY 298 (mt) for C13HJ5NO7 

30 NMR (DMSO^d^ ;^ 5: 1.28 (s,3H); 1.34 (s,3H); 3.74(dd, IH); 4.05 (t, IH); 4.20 (dd, IH); 
4.25 (dd, 2H); 7.54 (d, 2H); 8.29 (d, 2H). 
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Example 21 : (5JgV3-r4-rf3i?V3-ff2SV2 J-DihydroYvpropvl^^ 

1- ylV3-flnorophenvlV 5-n.2.3-triazol-l-vlmethvnoxazolidin-2^^ 
(5i2)-3-(4-((3R>3-(('^S)-2;2-Dimethyl- 1 jB-dioxolan-^-y to^ 

yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-ylmethyl)oxazoUdm-2-on^ (240 mg, 0.48 mM) in 
5 tetrahydrofuran (5 ml) was treated with hydrochloric acid (2M, 2 ml) and stirred at ambient 
temperature for 1 8 hours. Solid potassium carbonate was added to neutralise, and the mixture 
filtered, and the filtrate evaporated to dryness. The residue was purified by chromatography 
on a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing m polarity from 
0 to 10% methanol in dichloromethane. Relevant fractions were combined and evaporated to 
10 give the deshred product (170 mg). 
MS rESPV . 465 (MIT) for Cj^^HjsFNA 

NMR fPMSQ-d, ;) 5: 1.83 (hextet, IH); 2.10 (hextet, IH); 3.15 (s, IH); 3.17 (s, IH); 3.33 
(t,2H); 3.50 (t,lH); 3.60(dd,lH); 3.80(dd,lH); 3.84(dd,lH); 3.97 (dd, IH); 4.05 (dd, 
IH); 4.09 (d, IH); 4.15 (t, IH); 4.54 (t, IH); 4.73 (d, IH); 4.80 (d, 2H); 5.08 (m, IH); 6.69 
15 (t, IH); 7.00 (dd, IH); 7.27 (dd, IH); 7.43 (d, IH); 7.74 (d, IH); 8.13 (d, IH). 

Exam ple 22! r5j?V3-(4-ff3J?V3->f2>MethQXvet hnYvcarbonvlammo^pvrrolidro->l 
fluorophenylV5-(l,2.3-triazol-l"ylmethyl>oxazolidin-2-one 

(5iJ)-3-(4-((5i2)-3-Aminopyn:ohdin-l-yl)-3-fluorophenyl)-5-(l,2,3-tri 
20 oxazoUdin-2-one hydrochloride (200 mg, 0.52 mM) was suspended by stirring in 
dichloromethane (10 ml) at 0"" and sodium bicarbonate solution (5 ml) added. 

2- Methoxyethyl chloroformate (340 mg, 2.46 mM) was added, and the mixture stkred 4 
hours, allowing the temperature to rise to ambient. The organic layer was separated, washed 
with sodium dihydrogen phosphate (2%, 2x15 ml), water (15 ml) and dried (magnesium 

25 sulfate). Filtration and evaporation gave the desired product (183 mg). 
MS mSPV 449 (MT) for C20H25FN A 

NMR n3MSO>d, > 5: 1.82 (hextet, IH); 2.10 (hextet, IH); 3.13 (m, IH); 3.24 (s,3H); 3.36 
(t, IH); 3.48 (m, 4H); 3.79 (dd, IH); 4.05 (m, 3H); 4.16 (t, IH); 4.79 (d, 2H); 5.08 (m, 
IH); 6.69 (t, IH); 7.01 (dd, IH); 7.28 (dd, IH); 7.51 (d, IH); 7.74 (d, IH); 8.13 (d, IH). 

30 
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Example 23 : f5i?V3"(4--((3J?V3-(2-HydrQxyethoxycarbonvIamiDo)p^ -yiy:^-. 
fluorophenvlV5-a,23-triazoM-vlmethvnoxazolidin>-2-one 

The resin bearing the title compound bound via its terminal hydroxy group (200 mg, nominal 
0.118 mM) was swelled in dichloromethane (2 ml) for 30 minutes. Excess solvent was 
5 drained, and a solution of trifluoroacetic acid (1% in dichloromethane, 1 ml) was added, and 
the mixture agitated at ambient temperature for 2 hours. The resin was washed repeatedly 
with dichloromethane (5x5 ml), and the combined washings concentrated. The gum so 
obtained was azeotroped with isohexane/dichloromethane (20 ml) to give the desired product 
(40 mg). 

10 MS rSSPV 435 (MIT) for Q^HaaFN^Os 

NMRXDMSQzd^ 5: 1.85 (hextet, IH); 2.10(hextet, IH); 3.17 (m,lH); 3.28(dd, IH); 
3.41 (dd, IH); 3.51 (m, 2H); 3.82 (dd, IH); 3.97 (t, IH); 4.12 (m, IH); 4.17 (t, IH); 4.29 
(m, IH); 4.55 (m, IH); 4.81 (d, 2H); 5.10 (m, IH); 6.69 (t, IH); 7.01 (dd, IH); 7.27 (dd, 
IH); 7.46 (d, IH); 7.75 (d, IH); 8.15 (d, IH); 1 x OH exchanging, not seen. 

15 

The intermediates for this compound were prepared as follows: 
A pQlystyrene resin derivatised with 2-hydroxyethoxy-2'-chlorotrityl functionality 
(Novabiochem, 0.59 mM/g, 250 mg, 0.148 mM) was swelled in base-washed dichloro- 
methane (3 ml) for 30 minutes, then excess dichloromethane drained. A solution of 4- 
20 nitrophenyl chloroformate (149 mg, 0.738 mM) and pyridine (175 mg, 2.22 mM) in base- 
washed dichloromethane was added, and the mixture shaken gently for 1 8 hours at ambient 
temperature. Solvent was then drained, and the resin washed with several portions of 
dichloromethane, then diethyl ether and dried in a desiccator, 
m: 1768; 1596; 1264 cm-\ 

25 

The above resin (200 mg, nominally 0.1 18 mM) was swelled in A^,A^-dimethylacetamide (3 
ml) for 30 minutes, solvent drained, and a pre-mixed solution of (5ii)-3-(4-((3i?)-3- 
aminopyrrolidin-1 -yl)-3-fluorophenyl)-5-(l ,2,3-triazoH -ylmethyl)oxazolidin-2-one 
hydrochloride (226 mg, 0.59 mM) and diisopropylethylamine (228 mg, 1.77 mM) in 
30 iVi^-dimethylacetamide (3 ml) added. The mixture was shaken gently for 4 hours at ambient 
temperature. Solvent was then drained, and the resin washed with 7\^,A^-dimethylacetamide (3 



wo 01/81350 PCT/GBOl/01815 

-* 

-75- 

X 4 ml), then dichloromethane (3x4 ml), and dried in a desiccator. 
m: 3409; 1758; 1725 compound'V 

Example 24: (5j?V3-r4-ff3^3--(^ButoxycarhonvnaminopviTQlidm-l-vlV^^ 
5 phenylV5-(l,2^-triazol-l-ylmethvnoxazoIidip-2-one 

(5i^)-3-(4-((3<S)-3-(^Butoxycarbonyl)a^linopylxoUdin-l-yl)-3-fl^^^ 
oxazolidin-2-one (3.2 g, 7.61 mM) was reacted by essentially the technique of Example 17 
and purified by chromatography on a 60 g silica Biotage column, eluting with a gradient 
increasing in polarity firom 0 to 7% methanol in dichloromethane. Relevant fractions were 
10 combined and evaporated to give the desired product (1 .66 g). 
MS fESPV 447 (MIT) for C2xIi2TFN,0, 

NMR rPMSO-d^ ;^ 5: 1.39 (s,9H); 1.84 (m,lH); 2.10 (m,lH); 3.12 (m,lH); 3,27 (t, IH); 
3.38 (m,lH); 3.50 (t,lH); 3.83 (dd, IH); 4.06 (m,lH); 4.18 (t,lH); 4.82 (d,2H); 5.11 
(m, IH); 6.71 (t, IH); 7.03 (dd, IH); 7.13 (br, IH); 7. 30 (dd, IH); 7.77 (d, IH); 8.16 (d, 
15 IH). 

The intOTnediates for this compound were prepared as follows: 

3--Fluoro^>.r(3.S)-3 >(^butoxycar bonyl)anii nopyn'oHdin->> l»-yn^ 
20 Using essentially the technique for the equivalent intermediate in Example 17, but starting 
from (5iS)-3-(r-butoxycarbony)laminopyrrolidine (20 g, 0.108 M), gave the desired product as 
a yellow solid (33.5 g), of sufficient quality for use without purification. 
MS fESPV 326 (MH^) for C,5H2oEN304 

mSUSMMM^ S: 1.36 (s, 9H); 1.87 (m, IH); 2.08 (m, IH); 3.36 (m, IH); 3.54 (m, IH); 
25 3.62(tm, IH); 3.73 (m, IH); 4.09 (m,lH); 6.72 (t,lH); 7.19 (d,lH); 7.88 (overlapping m, 
2H). 

5-AminO"2-((3.S)'3-(^-butoxycarbonynaminopyrrolidin-l-yl)fluorobenzene 
Using essentially the technique for the equivalent intermediate in Example 17, but starting 
30 from 3-fluoro-4-((3lS)-3-(^butoxycarbonyl)anlinopyTrolidin-l-yl)nitrobenzene (33.5 g, 0.103 
M), gave the desired product as an oil of sufficient quality for use without purification ('--30 
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g). 

MS (ESPY 296 (MH*) for CijHaFNjOj 

NMR fDMSO-<L^ 5: 1.35 (s, 9H); 1.71 (m, IH); 2.06 (m, IH); 2.87 (dd, IH); 3.05 (m, 
IH); 3.11 (m,lH); 3.26(moverl^pmgH20,~lH); 3.97 (m,lH); 4.68 (s,2H); 6.25 (dd, 
5 IH); 6.31 (dd, IH); 6.51 (t, IH); 7.03 (d, IH). 

5-Ethoyvcarhonvlamino-2-ff3.S^-3-(^butoxycarbonyl)aminopwolid 

Using essentially the technique for the equivalent inteimediate in Example 1 7, but starting 
from 5-amino-2-((5iS)-3-(/-butoxycarbonyl)aminopyrrolidin-l-yl)fluorobenzene (30.4 g, 0.103 

10 M), gave crude product after precipitation. This was purified by dissolving in toluene (500 
ml), azeotroping until product began to precipitate, ttien cooling and adding uohexane (500 
ml) to complete precipitation. Filtration gave the desired product (35.3 g). 

. MS fESPV 368 (Mtt) for C.jHmFNjO^ 

. NMR nPMSQ-dj ^ 6: 1.21 (t, 3H); 1.37 (s, 9H); 1.77 (m, IH); 2.06 (m, IH); 3.04 (m, IH); 
15 3.20 (dd, IH); 3.30 (m overlapping H^O, IH); 3.42 (tm, IH); 4.02 (br, IH); 4.08 (q, 2H); 
6.63 (t, IH); 7.02 (d, IH); 7.08 (br, IH); 7.22 (d, IH); 9.38 (s, IH). 

(5i?)-3"(3-FluQro-4-((5iS)-3-(^butoxycarbonyl)amii)opw 
Qxa2olidin-2-Qne 

20 5-Ethoxycarbonylamino-2-((5]S)-3-(^butoxycarbonyl)aIXlinopy^ 

(35.2 g, 0.096 M) was dissolved in dry tetrahydrofiiran (400 ml) under nitrogen, cooled to 
-70°, and treated dropwise over 20 minutes with a solution of lithium /-butoxide, prepared 
from ^-butanol (9.3 g, 123 mM) in dry tetrahydrofiiran (70 ml) and «-butyl lithium (66 ml, 
1.6M in hexane). After stirring for 20 minutes, (iJ)-glycidylbutyrate (15.2 g, 0.102 M) in 

25 tetrahydrofiiran (20 ml) was added over 10 ndnutes, and the temperature allowed to rise to 
ambient over 16 hours. The mixture was treated with methanol (10 ml), stirred at ambient 
temperature for 10 minutes, then treated with a mixture of 5% aqueous sodium bicarbonate 
(250 ml) and ethyl acetate (500 ml). The precipitate was collected and washed well with ethyl 
acetate and water to give the desired product (19.5 g). The filtrate was separated into an 

30 organic layer, which was dried (magnesixim sulfate) and evaporated. The residue was 

refluxed briefly with ethyl acetate (100 ml), cooled, and filtered to give fiirther product (16.6 
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J^lSiESE}: 396 (MKT) for CigHj^FNjOj 

NMR fDMSn-d,^ S: 1.37 (s,9H); 1.79 (m,lH); 2.07 (m,lH); 3.08 (m,lH); 3.24 (m 
overlapping HjC'-IH); 3.36 (m,lH); 3.48 (to, IH); 3.53 (d,lH); 3.63 (d, IH); 3J4(dd, 
5 IH); 3.99 (t, IH); 4.04 (m, IH); 4.63 (m, IH); 5.15 (s, IH); 6.71 (t, IH); 7.08 (dd over- 
lapping br, 2H); 7.39 (dd, IH). 

r5j^V3^r4^rrj.S^^3^r^ButoxycarbQnynalmnopyrrolidin-l-y^^ 
sulfonvlQXvmethvloxazolidin-2>one 

10 (5i^)-3-(4-((35)-3-(^Butoxycarbonyl)aminopyrroUdin-l-y^^ 

methyloxazolidin-2-one (3.04 g, 7.7 mM) was suspended in a mixture of dichloromethane (25 
ml) and pyridine (20 ml), cooled under nitrogen to 0°, and treated with triethylamine (1.15 g, 
11.4 mM). Methanesulfonyl chloride (1.04 g, 9.1 mM) in dichloromethane (5 ml) was added 
dropwise, and the mixture stirred 45 minutes at the same temperature. The mixture was 

15 concentrated to dryness, and the residue dissolved in ethyl acetate (70 ml), then washed with 
5% sodiimi bicarbonate (70 ml), water (2 x 70 ml), brine (70 ml), and dried (magnesiimi 
sulfate). After evaporation and azeotroping with toluene (20 ml), product of sufficient quality 
was obtained for use without further purification (3.64 g). 
MS (ESP) : 474 (MlT) for C20H28FN3O7S 

20 NMR rPMSO-d, ^ 8: 1.37 (s,9H); 1.81 (m, IH); 2.08 (m,lH); 3.11 (m,lH); 3.26 (s,3H); 
3.28 (m, IH); 3.38 (m, IH); 3.49 (tm, IH); 3.76 (dd, IH); 4.05 (m, IH); 4.11 (t, IH); 4.43 
(dd, IH); 4.50 (dd, IH); 4.96 (m, IH); 6.72 (t, IH); 7.10 (dd, IH); 7.16 (d, IH); 7.49 (dd, 
IH). 

25 (5JR)-3~(4-((3IS;^-3-(^Butoxycarbonyl)aminopyn'ol^din■>l-ylV3-fl^^ 
oxazQlidin-2-one 

(5i^)-3-(4-((3lS)-3-(^Butoxycarbonyl)aminopyrrolidin-l-yl)-3-fluorophenyl)-5-me4 
suLfonyloxymethyloxazolidin-2-one (3.6 g, 7.61 mM) was dissolved in i\/,i\r-dimethyl- 
fotmamide (40 ml), treated with sodium azide (0.99 g, 15.2 mM), and heated with stirring at 
30 80° for 3.5 hours. After cooling the mixture was diluted with water (400 ml), and extracted 
into ethyl acetate (400 ml). The combined organics were washed with water (2 x 400 ml) and 
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brine (200 ml), dried (magnesium sulfate), and evaporated to give the required product (3.2 

m 

g). 

MS fESPV - 421 (MET) for CHjjFNA 

5 Example 25; f5J?V3-r4-fr3^-3-Aminopvrrolidin-l -vlV3-flaorophenvlV5-f 1 .2.3-triazol-l- 
vlmethynoxazolidiii-2-one 

(5^)-3-(4-((i5)-3-(^Butoxyca^bonyl)ammopyrroUdin-l-yl)-3-flw 
l-ylmethyl)oxazolidin-2-one (1.55 g, 3.47 mM), was dissolved in dichloromethane (8 ml), 
aad treated with a solution of hydrogen chloride in ethanol (3.8M, 40 ml). Aft^ stirring 2 
10 hours at ambient temperature, the mixture was evaporated to dryness to give product as a 
hydrochloride of sufficient quality to require no purification (1.64 g). 
MS fESP) : 347 (MH*) for C.sHigFNeOz 

NMR nPMSO-dg ^ 5: 2.00 (m, IH); 2.25 (m, IH); 3.24 (dd, IH); 3.41 (m, IH); 3.52 (m, 
2H); 3.82 (overlappmg m, 2H); 4.17 (t,lH); 4.81 (d,2H); 5.10 (m,lH); 6.78 (t,lH); 7.06 
15 (dd, IH); 7.33 (dd, IH); 7.76 (d, IH); 8.17 (d, IH); 8.36 (br, ~2H). 

Example 26: f5gV3-f4-ff3.SV3-Acetamidopyrrolidin-l-vlV3-nBorophenvn-5-fl^.3- 
triazol-1 -ylm ethyl)oxazolidm-2-on e 

Using essentially the technique of Example 19, but starting from (ii?)-3-(4-((3iS)-3- 
20 aininopyrroUdin-l-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-ylmethyl)oxazoUdin-2-one 
hydrochloride (250 mg, 0.65 mM), and r^lacing the methyl chloroformate with acetic 
anhydride gave the desired product (150 mg). 
MS rESP:> : 405 (IvnT) for C.gHj.FNA 

NMR rDMSQ-dj ;> 6: 1.87 (s overlapping m, 4H); 2.16 (m,lH); 3.18 (m,lH); 3.33 (dd, 
25 IH); 3.46 (t, IH); 3.56 (tm, IH); 3.88 (dd, IH); 4.24 (t, IH); 4.35 (m, IH); 4.88 (d, 2H); 
5.15 (m, IH); 6.89 (t, IH); 7.08 (dd, IH); 7.37 (dd, IH); 7.84 (d, IH); 8.19 (d, IH); 8.23 
(d, IH). 
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Example 27: (5JgV3-(4-((5^-3-MethoxycarbonylamiDopyrroIidip-l-yl^^^ 
5-f 1 >2>3-triazol-l -y Imethy l)oxazolidin-2-one 

Using essentially the technique of Example 19, but starting from (Ji?)-3-(4-((35)-3- 
aminopyrrolidin- 1 -y l)-3-fluorophenyl)-5-( 1 ,2,3-triazol- 1 -ylmethyl)oxazolidin-2-one 
5 hydrochloride (250 mg, 0.65 mM) gave the desired product (192 mg). 
MS (ESP): 405 (MH^ for C^gH^iFNA 

NMR nOMSQ^d, ;^ 8: L82(m, IH); 2,11 (m, IH); 3.13 (m, IH); 3,31 (m overlapping HA 
--2H); 3.51 (s overlapping m, 4H); 3.81 (dd, IH); 4.07 (m, IH); 4.17 (t, IH); 4.80 (d, 2H); 
5.08 (m, IH); 6.71 (t, IH); 7.02 (dd, IH); 7.27 (dd, IH); 7.47 (d, IH); 7.76 (d, IH); 8.15 
10 (d,lH). 

Example 28: (5j?V3-f4-ff3>Sl-3-Methanesulfona midQpvrrolidin-l>vlV^ 
f 1 ,2.3-triazol-l -ylmethyl)oxazolidin-2-one 

(5i2)-3-(4-((5iS)-3-AnunopyrroUdin4-yl)0-fluorophenyl)-5Kl,2 

15 oxazohdin-2-one hydrochloride (250 mg, 0.65 mM), in dichloromethane (20 ml) was cooled 
to 0° and treated with 5% sodium bicarbonate solution (10 ml). The resulting suspension was 
stirred vigorously, methanesulfonyl chloride (290 mg, 2.5 mM) added, and stirring continued 
for IS hours at ambient temperature. Dichloromethane (10 ml) was added, the organic layer 
separated, and diluted with isohexane (30 ml). The precipitate was filtered, triturated with 2% 

20 sodium dihydrogen phosphate, and purified by chromatography on a 2 g silica Mega Bond 
Elut® colunm, eluting with a gradient increasing m polarity from 0 to 8% methanol in 
dichloromethane. Relevant fractions were combined and evaporated to give the desired 
product (28 mg). 

MS (ESPV 425 (MH") for CnH^jFNAS 
25 NMR (DMSO^dg ) 5: 1.84 (m,lH); 2.18 (m,lH); 2.93 (s, 3H); 3.18 (m,lH); 3.34 (m 
overiapping H2O, '-2H); 3.54 (t, IH); 3.80 (dd, IH); 3.96 (dd, IH); 4.15 (t, IH); 4.49 (d, 
2H); 5.08 (m, IH); 6.71 (t, IH); 7.01 (dd, IH); 7.28 (dd, IH); 7.34 (d, IH); 7.74 (d, IH); 
8.13 (d, IH). 
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Example29: r5igV3-f4-Imidazol>l-yl-3-fluorophePvlV 5-fl.2,3-tria^^ 
oxa2olidiii-2-one 

(Ji2)-3-(4-Imidazol-l-yl-3-fluorophenyl)-5-azidomethyloxazoUdm (755 mg, 1.35 mM) 
was dissolved in dioxane (40 ml), treated with noibomadiene (1.15 g, 12.5 mM) and heated 
5 under reflux for 1 6 hoiors. After removal of the solvent, the residue was dissolved in the 
minimum of dichloromethane and purified by chromatography on a 20 g silica Mega Bond • 
Elut® column, eluting with a gradient increasing in polarity from 0 to 10% methanol in 
dichloromethane. Relevant fractions were combined and evaporated to give the desired 
product (660 mg). 
10 MS rSSPV 329 (MIT) for C,5H,3ENA 

NMR rPMSO-d, :! 8: 3.95 (dd, IH); 4.29 (t, IH); 4.85 (d, 2H); 5.16 (m, IH); 7.11 (d, IH); 
7.39 (dd, IH); 7.54 (overlapping m, 2H); 7.66 (d, IH); 7.77 (d, IH); 7.98 (m, IH); 8.18 (d, 
IH). 

(Intermediate oxazolidinone described in Upjohn WO 96-23788) 

15 

Example 30: (5JgV3-(^4-Imidazol-l-yl-3-fluorophenylV5-(l-pyrazolyl)methy!)oxazolidi 
2-one 

Sodixmi hydride (60% in oil, 32 mg, 0.8 mM) was stirred under nitrogen in 
iV,A/'-dimethylformamide (2 ml), pyrazole (68 mg, 1 mM) added, and stirring continued for 10 

20 minutes. (5i?)-3-(4-Iniidazol-l-yl-3-fluorophenyl)-5-methanesulfonyloxymethyloxa2^ 

one (142 mg, 0.4 mM) was dissolved in JV,iV-dimethylfoimamide (1 ml), added to the above, 
and the mixture stirred 18 hours at ambient temperature. After diluting with 5% aqueous 
sodium bicarbonate (30 ml), the mixture was extracted with ethyl acetate (50 ml), the extract 
washed with water (2x 30 ml), brine (25 ml), dried (magnesium sulfate) and evaporated. The 

25 residue was dissolved in the minimum of dichloromethane and purified by chromatography on 
a 10 g silica Mega Bond Elut® colunan, eluting with a gradient increasing in polarity from 0 
to 15% isopropanol in dichloromethane. Relevant fractions were combined and evaporated, 
then dissolved in dichloromethane (5 ml) and stirred for 18 hours with PS-Isocyanate resin 
(Argonaut Technologies, 500 mg) to remove ring opened impurities. Filtration and 

30 evaporation gave the desired product (34 mg). 
MS (ESP): 328 (MH*) for C,5H,4FN502 
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NMR fPMSO-d^ ^ 6: 3.89 (dd, IH); 4.17 (t, IH); 4.46 (d, 2H); 5.04 (m, IH); 6.21 (t, IH); 
7.08 (m, IH); 7.32 (dd. IH); 7.39 (d, IH); 7.50 (m, IH); 7.58 (t, IH); 7.60 (dd, IH); 7.72 
(d, IH); 8.00 (m, IH). 
(Intennediate described in WO 96-23788) 

5 

Example 31 : f 5igV3-f4->Imidazol-l>-yl»3-fliiorophenyl>5>tetrazoM 

one and (5i?)-3-f4-ImidazoI-l-yl-3-fluorophenylV5-tetrazol-2-vlmethy^^^ 

(5i?)-3-(4-Imidazol-l-yl-3-fluorophenyl)-5-methanesulfonyloxy^ 

mg, 0.7 mM) was dissolved in i\yV-diniethylfonnamide (2 ml), treated with l/iT-tetrazole (123 
10 mg, 1.75 mM) and potassium carbonate (241 mg, 1.75 mM), and heated at 95*^ for 3 hours. 
After cooling, the mixture was diluted with water (30 ml), extracted with ethyl acetate (50 
ml), the extract washed with water (2x 30 ml), brine (25 ml), dried (magnesium sulfate) and 
evaporated. The residue was dissolved in the minimum of dichloromethane and purified by 
chromatography on a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing 
15 in polarity from 0 to 10% isopropanol in dichloromethane, then 0 to 20% methanol in 

dichloromethane. Relevant fractions were combined and evaporated, the first eluting product 

being the 2-isomer (80 mg). 

MS fESP;> : 330 (MH^^) for C^Hi^FNA 

NMR fPMSQ^d^ ^ 6: 3.96(dd, IH); 4.34 (t,lH); 5.26 (overlapping m, 3H); 7.12 (m,lH); 
20 7.40 (dd, IH); 7.55 (d, IH); 7.66 (t overtyping dd, 2H); 8.00 (m, IH); 9.05 (s, IH). 
The second eluting product was the 1-isomer (51 mg). 
Maj^SE): 330 (MH^) for CA^FNA 

NMR (DMSQ-d^ ^ 8: 3.98 (dd, IH); 4.31 (t, IH); 4.95 (m, 2H); 5.21 (m, IH); 7.12 (m, 
IH); 7.43 (dd, IH); 7.55 (d, IH); 7.67 (t overlapping dd, 2H); 8.01 (m, IH); 9.49 (s, IH). 
25 Intermediate described in WO 96-23788. 

Example 32: f5JgV3-f4--f4->HvdrQXvmethvlimidazol-l>v lV3-fluorophenvlV5-tetrazol-l> 
ylmethyloxazolidin-2-one and f5JgV3-f4-(4-Hydroxymethylimidazol-l-ylV3- 
fliiQrophenvIV5-tetrazol-2-ylm ethyloxazolidin-2-one 

30 (5i^)-3<4-(4-^ButyldimethylsilyloxymethyUmidazol-l-yl)-3-fluorophenyl)-5-hydroxy^ 
methyloxazolidin-2-one (421 mg, 1 mM), liJ-tetrazole (105 mg, 1.5 mM), and triphmyl- 
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phosphine (393 mg, 1 .5 mM) were dissolved by stirring in dry tetrahydrofuran (5 ml) under 
mtrogen in an ice-bath. Diisopropylazodicarboxylate (303 mg, 1.5 mM) was added dropwise, 
and the mixture stirred 2 hours, allowing the temperature to rise to ambient The mixture was 
cooled to 0^, treated with trifluoroacetic acid (5 ml), and stirred 30 minutes at ambient 
5 temperature. The mixture was diluted with ethyl acetate (100 ml), and extracted with aqueous 
hydrochloric acid (IM, 100 ml). The acid extract was washed with ethyl acetate (100 ml), 
then made basic with concentrated aqueous ammonia, and reextracted with dichloromethane. 
After drying (magnesium sulfate), the residue was purified by chromatography on a 1 0 g silica 
Mega Bond Elut® column, eluting with a gradient increasing in polarity firom 0 to 10% 
10 methanol in dichloromethane. Relevant firactions were combined to give the less polar 
tetra2ol-2-yl isomer (105 mg). 
MS (ESP;> : 360 (MlT) for C,5H,4FN703 

NMR (DMSO-d^ ) 5: 3.96 (dd, IH); 4.32 (t, IH); 4.39 (d, 2H); 4.96 (t, IH); 5.16 (dd, IH); 
5.25 (dd, IH); 5.31 (m, IH); 7,32 (d, IH); 7.38 (dd, IH); 7.63 (t, IH); 7.66 (dd, IH); 7.90 
15 (d, IH); 9.02 (s, IH). 

The aqueous anmionia liquors were cooled to 4° overnight, to precipitate crystals of the more 

polar tetrazol-l-yl isomer (6 mg). 

MS (ESPV 360 (MH^) for C,4Hi2FNA 

The oxazolidinone intermediate is described ia WO 97-31917. 

20 

Example 33: f5igV3>f4>f2-Methylimida2ol>l-yl)-3-fluorophenylV5-tetrazol-l-vl- 
mftthyloxazQlidm>2-one and f5i?V3-f4-(2-Me thylimidazo^l-ylV3-fluoro^ 
tetrazol-2-ylmethyloxazolidin-2-one 

Essentially the technique of Example 17 was used, but starting from (5i?)-3-(4-(2- 
25 methyliniidazol-l-yl)-3-fluorophenyl)-5-hydroxymethyloxa2olidin-2-one (582 mg, 2 mM). 
Crude material fi*om the acid extract was purified by chromatography on a 20 g silica Mega 
Bond Elut® column, eluting with a gradient increasing m polarity firom 0 to 20% methanol in 
dichloromethane. Relevant fractions of the first eluting product were combined to give the 
less polar tetrazol-2-yl isomer (246 mg). 

30 MS (ESP) : 344 (MH^) for C,5Hi4FNA 

NMR fPMSQ^d^ :! 6: 2.14 (s,3H); 3.97 (dd, IH); 4.34 (t,lH); 5.l6(dd,lH); 5.26 (dd. 
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IH); 5.32 (m, IH); 6.91 (d, IH); 7.20 (d, IH); 7.40 (dd, IH); 7.54 (t, IH); 7.66 (dd, IH); 
9.02 (s, IH). 

The second eluting product was flie 1-isomer (210 mg). 
MS fESP;> : 344 (MIT) for C,sH,4FNA 
5 NMR fPMSO-d,) 5: 2.13 (s, 3H); 3.97 (dd, IH); 4.31 (t, IH); 4.94 (d, 2H); 5.21 (m, IH); 
6.91 (d, IH); 7.20 (d, IH); 7.42 (dd, IH); 7.55 (t, IH); 7.67 (dd, IH); 9.47 (s, IH). 

The intermediates for these compounds were prepared as follows: 

10 3-Flnoro-4-r2-methvlimida7.Ql-l-vnm trobaizene 

2- Methylimidazole (9.02 g, 0.11 M) and N,N-diisopropylethylamine (32.2 g, 0.25 M) were 
dissolved in acetonitcile (160 ml), and 3,4-difluoronitrobenzene (15.9 g, 0.1 M) added. The 
mixture was stirred and heated to reflux under nitrogen for 24 hours. Solvent was evaporated, 
the residue dissolved in ethyl acetate (300 ml), washed with water (150 ml), brine (150 ml), 

15 and dried (magnesium sulfate). The residue was recrystaUised from a mixture of ethyl acetate 
(25 ml) and cyclohexane (150 ml) with the addition of charcoal to give the title compound 
(11.5 g),mp 106-107°. 
MS mSPV . 222 (MET) for CioHgFNjOz 

NMR fPMSQ-d.^ 8: 2.25 (s, 3H); 7.00 (d. IH); 7.35 (t, IH); 7.87 (t. IH); 8.23 (dd. IH); 
20 8.43(dd,lH). 

^-Annnn-2-(2-methv 1imidazol-l-vnfluorobenzene 

3- Fluoro-4-(2-methyhmidazol-l-yl)nitrobenzene (40 g, 0.181 M) was dissolved in a mixture 
of meflianol (200 ml) and tetrahydrofuran (800 ml), cooled to 0° under nitrogen, and treated 

25 with annnonium formate (57 g, 0.905 M) followed by palladium on charcoal (10%, 2 g). The 
mixture was stirred at ambient temperature for 18 hours, filtered through ceUte, ceUte washed 
witii methanol (100 ml), and filtrate evaporated to dryness. The residue was partitioned 
between ethyl acetate (800 ml) and 10% aqueous sodium bicarbonate (250 ml). The organic 
layer was separated, washed with brine (250 ml), dried (magnesium sulfate) and evaporated to 

30 give title compound (34.6 g). 

MSiES£): 192 (MHO for CioH.oFNj 
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NMR fPMSQ-d^ ^ 8: 2.08 (s,3H); 5.68 (s,2H); 6.45 (overlapping m, 2H); 6.84 (d,lH); 
7.03 (overlapping m, 2H). 

5-Benzvloxvcarfaonvlamino-2-f2-methvlimidazol-l-yn^^ 
5 5-Amino--2-(2-methylimidazol-l-yl)fluorobenzene (34.25 g, 0.179 M) was dissolved in dry 
dichloromethaue (600 ml) under nitrogen, and cooled to -5^. Pyridine (17.7 g, 0.224 M) was 
added, followed by ben2yl chlorofonnate (33.7 g, 0. 197 M) over 20 minutes. The mixture 
was stirred and the temperature allowed to rise to ambient over 16 hours. Aqueous sodium 
bicarbonate (5%, 250 ml) was added, the organic layer separated, the aqueous layer re- 
10 extracted with dichloromethane (2 x 300 ml), and combined extracts dried (magnesium 

sulfate). After filtration and evaporation, the residue was recrystalhsed from toluene (400 ml) 

to give title product (54.5 g). 

MS (BSFY . 326 (MlT) for CigHi^aO^ 

NMR fDMSO-d^ ^i 5: 2.13 (s, 3H); 5.18 (s,2H); 6.89 (s, IH); 7.17 (s, IH); 7.41 
15 (overlapping m, 7H); 7.73 (dd, IH); 10.21 (br, IH). 

(5ig)>3-(3-Fluoro--4-f2-methylimidazQl-l>vnphenyl)-5-hydroxymethyloxa2X)Udm^^ 
5-BenzyIoxycarbonylamino-2-(2-methyliniida2;ol-l-yl)fluoroben2ene (54 g, 0.166 M) was 
dissolved in a mixture of dry tetrahydrofuran (600 ml) and 1,3-dimethyl-tetrahydropyriinidin- 
20 2-one (100 ml) imder nitrogen, cooled to -70^, and treated with a solution of «-butylUthium 
(1.6M in iyohexane, 1 14 ml), over 30 minutes. After stirring for 30 minutes at -70^, a solution 

« 

of (i?)-glycidylbutyrate (26.35 g, 0.183 M) in dry tetrahydroftiran (50 ml) was added over 15 
minutes. Stirring was continued for 16 hours allowing the temperature to rise to ambient. 
The mixture was treated with aqueous sodium bicarbonate (5%, 500 ml) and ethyl acetate 

25 (800 ml), the organic layer separated, and the aqueous extracted with fiirther ethyl acetate (3 x 
750 ml). The combined extracts were dried (magnesium sulfate) and evaporated, and the 
resulting oil triturated with diethyl ether. The resulting sohd was recrystaUisd from 
isopropanol to give the title compoimd (21 .5 g). 
MS rESP) : 292 (MH") for CHH14FN3O3 

30 NMR (PMSQ-d^ ^ 5: 2.16 (s,3H); 3.56 (dt, IH); 3.69(dt, IH); 3.88 (dd, IH); 4.15 (t, IH); 
4.74 (m, IH); 5.24 (t, IH); 6.92 (s, IH); 7.20 (s, IH); 7.48 (dd, IH); 7.53 (t, IH); 7.74 
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(dd, IH). 

Fyam pk:<4! (5J?V3-f4-f4-MethvBmidazol-l-yr>-3 -flnftroph6PvlV5-tetrazoi-l-vl- 
methyloYazolidin-2-onft and f5j?V3- r4-(4-Methvlimidazol-l -vn-3-fluorophenvlV5- 

5 tetrazol-2-yl methvloxazolidin-2-one 

Sodium hydride (50% in oil, 108 mg, 225 mM) was stiired in J\yV-dimethylformamide (3 ml) 
under nitrogen, and IjEf-tetrazole (158 mg, 2.25 mM), dissolved in i\^,A^dimethylformamide (4 
ml) added. After stirring for 10 minutes, (5ie)-3-(4-methylimidazol-l-yl-3-fluorophenyl>5- 
methanesulfonyloxymethyloxazolidin-2-one (553 mg, 1.5 mM) was added, the mixture heated 

10 to 80° for 4 hours. The mixture was diluted with aqueous sodium bicarbonate (30 ml), 
extracted with ethyl acetate (3 x 20 ml), and the extract washed with water (2 x 20 ml), and 
brine (20 ml). After drying (magnesium sulfate) and evspiration, the residue was purified by 
chromatography on a 20 g siUca Mega Bond Elut® column, eluting with a gradient mcreasing 
in polarity fi-om 0 to 20% methanol in dichloromethane. Relevant fractions of the first eluting 

15 product were combined to give the less polar tetrazol-2-yl isoma: (269 mg). 
MaXESE): 344 (MlT) for C,sH„FNA 

m/TR (DMSO-dj ^ 5: 2.15 (s, 3H); 3.96 (dd. IH); 4.34 (t,lH); 5.17 (dd, IH); 5.27 (dd, 
IH); 5.33 (m, IH); 7.21 (d, IH); 7.37 (dd, IH); 7.63 (t, IH); 7.66 (dd, IH); 7.87 (d, IH); 
9.04 (s, IH). 

20 The second eluting product was the 1-isomer (166 mg). 
M5UESE): 344 (MH^) for CisH^FN^O^ 

NMR (DMSQ-d.^ 5: 2.16 (s, 3H); 3.97 (dd, IH); 4.31 (t, IH); 4.96 (d, 2H); 5.21 (m, IH); 
7.21 (d, IH); 7.39 (dd, IH); 7.62 (t, IH); 7.66 (dd, IH); 7.87 (dd, IH); 9.48 (s, IH). 

25 The inteimediates for these compounds were prepared as follows: 

3- Flnoitv-4-(4-methylimidazol- 1 -yPnitr obenzene 

4- Methylimidazole (45.1 g, 0.55 M) and7V;7\^-diisopropylethylainine (161 g, 1.25 M) were 
dissolved in acetonitrile (800 ml), and 3,4-difluoronitroben2ene (79.5 g, 0.5 M) added. The 

30 mixture was stirred and heated to reflux under nitrogen for 24 hours. Solvent was evaporated, 
the residue dissolved in ethyl acetate (800 ml), washed with water (400 ml), brine (200 ml). 
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and dried (magnesium sulfate). The residue was dissolved in toluene (250 ml), treated with 
charcoal, filtered, and diluted with hot cyclohexane (75 ml) to crystallise 3-fluoro-4-(4- 
methylimida2x>l-l-yl)nitrobenzene (64.7 g). 
MS (ESVY 222 (MET) for C.oHsFNaO^ 
5 NMR (DMSO-d^ ^ 5: 2.18 (s, 3H); 7.29 (s, IH); 7.92 (t, IH); 8.07 (s, IH); 8.18 (dd, IH); 
8.38 (dd, IH), 

5- Amino-2-(4-methylimidazQl' 1 -yHfluorobenzene 

3-Fluoro-4-(4-methylimidazol-l-yl)mtrobenzene (64.7 g, 0.293 M) was dissolved in a mixture 
10 of methanol (200 ml) and tetrahydrofuran (800 ml), cooled to 0^ under nitrogen, and treated 

with ammonium formate (99.3 g, 1.46 M) followed by palladium on charcoal (10%, 2.5 g). 

The mixture was stirred at ambient temperature for 48 hours, filtered through ceUte, celite 

washed with methanol (200 ml), and filtrate evaporated to dryness. The residue was 

partitioned between ethyl acetate (800 ml) and 10% aqueous sodium bicarbonate (250 ml). 
15 The organic layer was separated, washed with brine (250 ml), dried (magnesium sulfate) and 

evaporated to give title compound (50.6 g), 

MS fESP^ : 192(Mir)forQoHioFN3 

NMR rPMSO-d, ^ 5: 2.12 (s, 3H); 5.60 (br s, 2H); 6.42 (dd, IH); 6.47 (dd, IH); 6.98 (s, 
IH); 7.11 (t,lH); 7.60 (s, IH). 

20 

5-BenzylQxvcarbonvlamino-2-f4-methvlimidaz;Ql-l-yl)fluoroben2ene 
5-Amino-2-(4-methylimidazol-l-yl)fluoroben2ene (50.6 g, 0.265 M) was dissolved in dry 
dichloromethane (800 ml) under nitrogen, and cooled to -5*". Pyridine (26,1 g, 0.33 M) was 
added, followed by benzyl chloroformate (49.9 g, 0.292 M) over 30 minutes. The mixture 

25 was stirred and the temperature allowed to rise to ambient over 16 hours. Aqueous sodium • 
bicarbonate (5%, 350 ml) was added, the organic layer separated, and the aqueous layer re- 
extracted with dichloromethane (2 x 200 ml), and combined organics dried (magnesium 
sulfate). After filtration and evaporation, the residue was recrystallised firom toluene (300 ml) 
to give title product (80 g). 

30 MS fESP) : 326 (MH^ for QsHj^FNaOj 

NMR fPMSO-d^ ) 6: 2.15 (s, 3H); 5.16 (s, 2H); 7.13 (s, IH); 7.31 (dd, IH); 7.41 (m, 5H); 
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7.48 (t, IH); 7.57 (dd, IH); 7.78 (s, IH); 10.15 (br s, IH). 
(5J?V3-f3-Pluoro-444-me thylimida2Ql-1-vn^^^ 

5-Ben2yloxycarbonylainino-2-(4-melhylimidazol-l-^^^ (54 g, 0.166 M) was 

5 dissolved in a mixture of dxy tetrahydrofuran (600 ml) and 1 ,3-dimethyl-tetrahydropyriniidiQ- 
2-one (100 ml) under nitrogen, cooled to -70^, and treated with a solution of n-butyllithium 
(1 .6M in zifahexane, 1 14 ml), over 30 minutes. After stirring for 30 minutes at -70°, a solution 
of (J?)-glycidylbutyrate (26.35 g, 0.183 M) in dry tetrahydrofuran (50 ml) was added over 15 
minutes. Stirring was continued for 16 hours allowing the temperature to rise to ambient. 
10 The mixture was treated with aqueous sodium bicarbonate (5%, 500 ml) and ethyl acetate 
(800 ml), and undissolved soUd was removed and washed well with diethyl ether to give title 
product (16.3 g). 

The aqueous layer was further extracted with ethyl acetate (2 x 750 ml), the combined extracts 
dried (magnesium sulfate) and evaporated, and the residue triturated with diethyl ether. The 
15 resulting soUd was recrystallised from ethanol to give more product (10.9 g). 
MS (ESPV 292 (MIT) for C,4H„FN303 

NMR rPMSO^d^ ^ 5: 2.13 (s,3H); 3.56(dd,lH); 3.68 (dd, IH); 3.86(dd,lH); 4.11 (t, 
IH); 4.73 (m, IH); 5.21 (br, IH); 7.18 (s, IH); 7.45 (dd, IH); 7.60 (t, IH); 7 J3 (dd, IH); 
7.83 (s, IH). 

20 

(5/?)>3-f3-Fluoro-4-(4-»methvlimidazol-l-yl)phenylV5-methanesulfonyloxymeth ylQx^^ 
2-one 

(5i?)0-(3-Fluoro-4-(4-methylinddazol-l-yl)phenyl)-5-hydroxymethyloxazohdm (1 1.8 
g, 40.5 mM) was stirred in a mixture of pyridine (200 ml) and triethylamine (4.86 g, 48.2 

25 mM) imder nitrogen in an ice-bath. Methanesulfonyl chloride (5.16 g, 45 mM) was added 
dropwise, and the mixture stirred for 2 hours, allowing the temperature to rise to ambient. 
Solvent was evaporated, and the residue stirred vigorously with a mixture of aqueous sodium 
bicarbonate (5%, 200 ml) and i^ohexaue (200 ml). The precipitate was filtered, washed with 
water then i^ohexane, and dried. The residue was recrystalhsed from hot acetone (200 ml) by 

30 dilution with isohexane (300 ml) to give the title product (1 1.7 g), mp 15 1-153''. 
MS (BD: 369 (NT) for Ci5Hi,FN305S 
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NMR fPMSO-d^ ^ 6: 2.16 (s, 3H); 3.27 (s, 3H); 3.88 (dd, IH); 4.24 (t, IE); 4.47 (dd, IH); 
4.54 (dd, IH); 5.04 (m, IH); 7.20 (d, IH); 7.45 (dd, IH); 7.63 (t, IH); 7.73 (dd, IH); 7.85 
(t, IH). 



Example 35: f5ig)-3-(4-fl-Benzyl-l>2>5,6-tetrahvdropyridin-4-yI)-3,5-difl^ 
(2-oxo-3Jgr-1.3>4-oxadiazol-3-ylmethvl)oxazolidiii-2-one 

(5i?)-3-(4-(l -Benzyl-1 ,2,5,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-hydroxy- 
methyloxazolidin-2-one (4.67 g, 11.6 mM), 3//-l,3,4-oxadiazol-2-one (1 g, 11.6 mM, J. Het. 

10 Chem., 1995, 32, 123), and triphenylphosphine (4.58 g, 17.5 mM) were treated with toluene 
(50 ml) and evaporated to dryness at 50° to remove water traces. The residue was dissolved 
in dry tetrahydrofuran (100 ml) by stirring under nitrogen in an ice-bath. Diisopropylazo- 
dicarboxylate (3.53 g, 17.5 mM) was added dropwise, and the mixture stirred 2 hours, 
allowing the temperature to rise to ambient. Solvent was evaporated and the residue purified 

15 by chromatography on a 90 g silica Biotage column, eluting with a gradient increasing in 
polarity from 0 to 100% ethyl acetate in dichloromethane. Relevant fractions were combined 
to give the impure product (6.2 g), contaminated with triphenylphosphine oxide. A portion (2 
g) of this material was appUed in dichloromethane to a 10 g Isolute strong acid SCX column, 
and eluted with a gradient increasing in polarity from 0 to 50% methanol in dichloromethane 

20 to remove neutral impurities, and finally with a mix of dichloromethane : methanol : 

concentrated aqueous ammonia 80: 16:4. Solvent was evaporated from appropriate fractions, 
the residue taken up in 10% aqueous phosphoric acid, and reprecipitated with ammonia to 
give the title product (275 mg). 
MS (ESP> : 469 (MH^) for C24H22F2N4O4 

25 NMR (DMSO^d^ ;^ 5: 2.29 (br, 2H); 2.62 (t, 2H); 3.03 (m, 2H); 3.57 (s, 2H); 3.86 (dd, IH); 
4.01 (dd, IH); 4.11 (dd, IH); 4.18 (t, IH); 5.00 (m, IH); 5.78 (s, IH); 7.27 (d, 2H); 7.33 
(m, 5H); 8.45 (s, IH). - 
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Example 36: f5JgV3-(4-(1 -Bpnzvl-1.2.5.6-tetrahv drnpvridin-4-vn-3.5-difluorophenvn-5- 
f2-nYn-3g-1.3.4-thiad iaTnl-3-ylmethvnoxazolidiii-2-one 

Essentially the procedure of Example 35 was used, but starting with (5i?)-3-(4-(l-ben2yl- 
l,2,5,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-hydroxymethyloxazolidin-2-one(800 
5 mg, 2 mM), and 3ff-l,3,4-thiadiazol-2-one (214 mg, 2.2 mM, Helv. Chim. Acta, 1982, 65, 
2606), and stirring the reaction for 1 8 hours. After elution from the SCX column, the gum 
after evaporation was triturated witti diethyl ether to give the desired product (291 mg). 
MSjCESQ: 485 (MET) for C24H22F2N4O3S 

NMR fPMSO-d,^ 5: 2.29 (br, 2H); 2.60 (t. 2H); 3.03 (m, 2H); 3.57 (s. 2H); 3.85 (dd, IH); 
10 4.18 (overlapping m, 2H); 4.29 (dd, IH); 5.03 (m, IH); 5.76 (s, IH); 7.26 (d, 2H); 7.32 (m. 



5H); 8.56 (s, IH). 

Fvam plRlT: r5.<A-3-f4-r3.6-nihvdro -2iy-pvraii-4-vlV3-flttorophenvlV5-(3-me1hvl-2-^^ 
2.3-dihydroimidazol-l-ylmetliyl)oxazolid m-2-one 

15 A solution of l-mefhylimidazoUdin-2-one (80 mg, 0.82 mM, Heterocycles, 1987, 26, 3 1 53) in 
dimetiiylsulfoxide (1 ml) was treated with sodium hydride (55% in oil, 40 mg, 0.92 mM) at 
ambient temperature under nitirogen. After stirring for 20 minutes, (5i?)-3-(4-(3,6-dihydio- 
2/f-pyran-4-yl)-3-fluorophenyl)-5-metiianesulfonyloxymethyloxazolidin-2-one(300mg, 

0.81 mM; WO 97-09328) in dimethylsulfoxide (1.5 ml) was added and stirring continued for 
20 1.5 hours. The temperature was then progressively raised to 85 °, and heated at this 

temperature for 24 hours. After cooling and dilution with water (50 ml), Ihe mixture was 

extracted with ethyl acetate (3 x 30 ml), and combined extracts washed wifli brine (20 ml). 

After drying (magnesium sulfate) and evaporation, the residue was purified by chromato- 

grq)hy on a 10 g siUca Mega Bond Elut® column, eluting with a gradient increasing in 
25 polarity from 0 to 6% metiianol in dichloromethane. Relevant fractions were combined to 

give the titie product (60 mg). 

MS rESP;> : 374 (MIT) for CisHzoFNjO^ 

NMR fPMSO-d^ ^ 5: 2.41 (s, 2H); 3.08 (s, 3H); 3.76-3.95 (overlapping m, 5H); 4.15 (t, 
IH); 4.20 (m, 2H); 4.92 (m, IH); 6.08 (s, IH); 6.50 (m, 2H); 7.25 (d, IH); 7.40 (m, 2H). 



30 
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Example 38: f5J?V3-f4-f3,6-Dihvdro-2g>pvran-4- yIV3-fluorophenv^^^^^ 
thioxo-2,3-dihydroimidazol-l-ylmethvno3cazQlidin-2-one 

Essentially the procedure of Example 37 was used, but starting with (5J?)-3-(4-(3,6-dihydro- 
2f^-pyran-4-yl)-3-fluorophenyl)-5-niethanesulfonyloxymethyloxazoUdin-^^ (300 mg, 
5 0.81 mM), and l-methyIimidazolidin-2-thione (100 mg, 0.88 mM) and heating the reaction at 
60° for 1.5 hours. Chromatography on two columns gave the desired product (29 mg). 
MS (ESPV 390 (MIT) for Ci^H^oFNaOaS 

NMR fDMSQ-d^ ;^ 6: 2.42 (br s, 2H); 3.46 (s, 3H); 3.80 (t, 2H); 4.02 (dd, IH); 4.20 
(overlapping m, 3H); 4.27-4.47 (m, 2H); 5.09 (m,lH); 6.09 (br s, IH); 7.17 (m,2H); 7.29 
10 (dd, IH); 7.38 (d, IH); 7.45 (dd, IH). 

Example 39: (5Jg)--3-(4--MethylthiophenylV5-a.23-triazol-l-ylmethyl)oxazolidi^ 

(Ji?)-3-(4-Methylthiophenyl)-5-azidomethyloxazoHdin-2-one (1.62 6.14 mM) was 
dissolved in dioxane (30 ml), treated with norbomadiene (2.98 g, 3 1.5 mM) and heated under 
15 reflux for 6 hours. After removal of the solvent, the residue was dissolved in the TniniTmim of 
hot ethyl acetate, filtered, cooled, then diluted with iyohexane to precipitate the desired 
product (600 mg). 

MS (CD : 291 (M£t) for CnH^NAS 

m/[R (210 MHz, CDC1^ ;> 5: 2.46 (s, 3H); 3.92 (dd, IH); 4.15 (t, IH); 4.79 (m, 2H); 5.04 
20 (m, IH); 7.23 (d, 2H); 7.31 (d, 2H); 7.74 (d, IH); 7.80 (d, IH). 

The starting material is described by WA Gregory et al, J.Med.Chem., 1989, 32, 1673. 

Example 40: (5i?V3-f4-MethyIsulfonylphenyIV5-a,2.3-triazol-l-ylmethyl)GxazolidiD>-2- 
one 

25 (5i?)-3-(4-Methylthiophenyl)-5-(l,2,3-triazol-l-yhnethyl)oxazoUdi^^ (500 mg, 1.72 
mM) was dissolved in dichloromethane (15 ml), treated witli 3-chloroperoxy-ben2oic acid 
(50%, 1.24 g, 3.59 mM), and stirred at ambient temperature for 3 hours. After removal of the 
solvent, the residue was triturated with diethyl ether and filtered, to give the desired product 
(350 mg). 

30 MS rCI) : 323 (MH*) for CJ3H14N4O4S 

NMR (270 MHz. CDCl^ -h DMSO^d^^ 6: 2.57 (s, 3H); 3.52 (dd, IH); 3.78 (t, IH); 4.36 (m, 
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2H); 4.67 (m, IH); 7.18 (d, 2H); 7.26 (d, IH); 7.38 (d, 2H); 7.47 (4 IH). 

Ryflm plfi 41 1 f5^V3-(4-^Biitvlphenvn -5-a.23-triazol-1 -v»methvnoxazolidin-2-one 
(5i?)-3-(4-/-Butylphaayl)-5-azidomethyloxazoIidin-2-one (400 mg, 1.46 mM) was dissolved 
5 in dioxane (8 ml), treated wifli norbomadiene (1.3 g, 14.1 mM) and heated imder reflux for 6 
hours. After removal of the solvent, the residue was dissolved ethyl acetate, and purified by 
flash chromatography on siUca, eluting with the same solvent. Relevant fractions were 
combined to give the desired product (260 mg, mp 140-142**). MSjCH^: 300 (Nf) for 

10 isTMi? mo MHz. CDCl^ ^ 5: 1.26 (s, 9H); 3.90 (dd, IH); 4.15 (t, IH); 4.77 (m, 2H); 5.03 
(m, IH); 7.30 (d, 2H); 7.36 (d, 2H); 7.72 (d, IH); 7.79 (d, IH). 

(5ii)-3-(4-f-Butylphenyl)-5-azidomethyloxazohdin-2-one may be prepared by the routes 
described in WA Gregory et al, J.Med.Chetn„ 1990, 33, 2569. 

15 

F.Yam plft42: (5.V^-3-(4-Methvlsiilfonvlphenyn-5-nmida 7.ol-l-vlmethvnoxazolidin-2-one 
(5iS)-3-(4-Methylthiophenyl>5-(imida2ol-l-yhnethyl)oxazohdin-2-one (100 mg, 0.35 mM) 
was dissolved in dichloromethane (5 ml), treated with 3-chloroperoxybenzoic acid (50%, 262 
mg, 0.76 mM), and stirred at ambient temperature for 3 hours. The mixture was washed with 

20 dilute aqueous sodium bicarbonate solution (10 ml), and dried (magnesium sulfate). After 
removal of the solvent, the residue was triturated with diethyl ether plus ethyl acetate and 
filtered, to give the desired product (82 mg). MS (CD : 322 (MH") for C,4H,jN304S 
>JMT? mo MH7.. fTDCl^ + DMSO-dj ^ 8: 3.10 (s, 3H); 3.87 (dd, IH); 4.25 (t, IH); 4.44 (m, 
2H); 5.05 (m,lH); 6.98 (br s, IH); 7.17 (br s, IH); 7.67 (br s, IH); 7.73 (d,2H); 7.90 (d, 

25 2H). 

The intermediate for this compoxmd was prepared as follows: 

(l(r>-^-<;4-Methvlthiophenv1V5-rirm"dazol-1-v lmethvnoxazolidin-2-one 
30 Sodium hydride (80% in oil, 23 mg, 0.77 mM) was stirred under nitrogen in 

iV,A/^dimethylformamide (5 ml), imidazole (52 mg, 0.77 mM) added, and stirring continued 
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for 10 minutes. (5iJ)-3-(4-Methylthiophenyl)-5-methanesulfonyloxymet^^ 
(200 mg, 0.63 mM) was dissolved in iV^-dimethylfonnamide (5 ml), added to the above, and 
the mixture stirred 18 hours at ambient temperature. After diluting with water (30 ml), the 
mixture was extracted with ethyl acetate (30 ml), the extract washed with brine (25 ml), dried 
5 (magnesium sulfate) and evaporated. The residue was triturated with diethyl ether, and 
filtered to give the desired product (129 mg, mp 129-131*^). 

■ 

MS (CD : 290 (MIT) for C14H1SN3O2S 

NMR (270 MHz. CDCl^ ) 5: 2.48 (s, 3H); 3.66 (dd, IH); 4.11 (t, IH); 4.28 (dd, IH); 4.37 
(dd,lH); 4.91 (m,lH); 7.11 (br s,2H); 7.25 (d,2H); 7.35 (d,2H); 7.58 (brs, IH). 

10 

(5if)0-(4-Methylthiophenyl)-5-methanesulfonyloxymethyloxazohdin-2-one may be prepared 
firom the corresponding 5-hydroxymethyl compound (described by WA Gregory et al, 
J.Med.Chem., 1989, 32, 1673) by a route analogous to that used for the methauesulfonyl 
intermediate of Example 1 . 

15 

Example 43: f5JgV3-(4-MethvIthiophenyl)-5-(pyrazoM-ylmethyl)oxazolidin-2-ODe 
Sodium hydride (80% in oil, 63 mg, 2.1 mM) was stirred under nitrogen in 
i\r,A^-dimethyLformamide (2 ml), (Ji?)-3-(4-methylthiophenyl)-5-methanesulfonyloxymethyl- 
oxazolidin-2-one (630 mg, 2 mM) dissolved in iV,iV-dimefhylfonnamide (10 ml) added, 
20 followed by pyrazole (140 mg, 2 mM) dissolved in 7\r,iV-di^ Stirring 
was continued for 1.5 hours at ambient temperature. After diluting with water (30 ml) and 
stirring for 1 hour, the precipitate was filt^d to give the desired product (190 mg, mp 
72-73°). 

MS (EI) : 289 (MH^) for C14H15N3O2S 
25 NMR r270 MHz. CDC\^ ) 8: 2.47 (s,3H); 3.96-4.10 (m, 2H); 4.50 (d,2H); 4.99 (m,lH); 
6.29 (m, IH); 7.26 (d, 2H); 7.36 (d, 2H); 7.53 (m, 2H). 

Example 44: f5^V3-(3.5-Difluoro-4-G.6-dihydr o-l.l-dioxo- 2fl-thiopyran-4-ynphenvn- 
S-fl.2.3-triazol-l-ylmethynoxazolidiii-2-one and r5j?V3-f3.5-Difluoro-4-G.6-dihydro-l.l- 
30 dioxo-2JH-thiopyraii-4-vnphenylV5-(1.2.3-tiiazol-2-vlmethynoxazolidin-2-one 
Sodium hydride (50% in oil, 72 mg, 1 .5 mM) was stirred under nitrogen in 
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iV^-dimethylfonnamide (3 ml), and a solution of 1,2,3-triazole (104 mg, 1.5 mM) in 
iV^AT-dinGiethylformaimde (4 ml) added, and stirring continued for 10 minutes. (5i?)-3-(3,5- 
Difluoro-4-(2,6-dihydro- 1 , l-dioxo-2//-thiopyran-4-yl)phenyl)-5-methanesulfonyl- 
oxymetiiyloxazolidin-2-one (437 mg, 1 mM) was added as solid, and the reaction heated at 
5 75*^ for 1 .5 hours. The mixture was diluted with aqueous 5% sodium bicarbonate (25 ml), 
extracted into ethyl acetate (2 x 20 ml), washed with water and brine (20 ml of each), dried 
(magnesium sulfate) and evaporated. The residue was purified by chromatography on a 10 g 
silica Mega Bond Elut® column, eluting with a gradient increasing m polarity from 0 to 100% 
ethyl acetate in dichloromethane. Relevant fractions were combined to give the 2-triazole as 
10 the less polar product (250 mg) and the 1-triazole as the more polar product (100 mg). 
2-Triazole: 

MS fESP;^ : 41 1 (MET) for CiAeF^NAS 

NMR fPMSO-d^ ^ 6: 2.82 (m,2H); 3.32 (m overlapped by H20,-2H); 3.90 (dd overlapped 
by m, 3H); 4.23 (t, IH); 4.86 (m, 2H); 5.22 (m, IH); 5.74 (t, IH); 7.28 (d, 2H); 7.83 (s, 
15 2H). 

1-Triazole: 

MS (P SP ): 411 (MIT) for CnH^^F^NAS 

NMR rPMSO-dg ^ 6: 2.82 (m,2H); 3.32 (m overlapped by HjO, -2H); 3,90 (dd overlapped 
by m, 3H); 4.21 (t, IH); 4.82 (m, 2H); 5.16 (m, IH); 5.75 (t, IH); 7.30 (d, 2H); 7.87 (d, 
20 IH); 8.18 (d,lH). 

The intermediates for this compound were prepared as follows: 

4-r4-Amino->2.6>diflu QrQ-phenvlVtetrahydro-thiQpvran-4>ol 

25 3,5-Difluoroaniline (12.9 g, 0.1 M) in dry tetrahydroftiran (400 ml) was stirred and cooled 
under nitrogen to -78°. ;2-Butyllithium (1.6M in hexanes, 131 ml, 0.21 M) was run in slowly 
over 15 minutes, maintaining the temperature below -65°. Stirring was continued at the same 
temperature for 30 minutes, then trimethylsilyl chloride (22.8 g, 0.21 M) in tetrahydrofuran 
(100 ml) was added dropwise over 15 minutes. The temperature was then allowed to rise to 

30 ambient, and the mixture stirred overnight. After recooling to -78°, ftirther /z-butyllithium 
(1.6M in hexanes, 68.8 ml, 0.1 1 M) was added dropwise below -70°, and stirring continued 
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for 5 hours to form anion, A solution of tetrahydrothiopyran-4-one (12.5 g, 0.107 M) in 
tetrahydrofiiran (80 ml) was added dropwise, keq)ing the ten5)erature below -70®, and the 
temperature allowed to warm to ambient overnight. The mixture was cooled in an ice-bath 
and acidified to pH <1 by slow addition of hydrochloric acid (IM, -500 ml). After stirring 
5 15 minuteSj diethyl ether (1 L) was added, and the phases separated. The organic layer was 
washed with hydrochloric acid (IM, 200 ml), and the combined aqueous layers made basic 
with concentrated ammonia solution, then extracted with diethyl ether (600 ml). The extract 
was washed with water (100 ml), brine (100 ml), dried (magnesium sulfate) and evaporated. 
After dissolving the residue in dichloromethane, the desired product was precipitated by the 
10 addition of isohexane (17.4 g). 

MS rNfegative ES^ : 244 (M-ff) for CnHijF^NOS 

NMR (CDCl^ ^ 5: 2.27 (d,2H); 2.40 (t,4H); 2.65 (t, IH); 3.27 (t,2H); 3.82 (br s, 2H); 
6.17 (d,2H). 

4-(4-Ainino-2,6-difluoro-phenyl)-tetrahydro-thiopyran-4-ol (16.7 g, 68 mM) was suspended 
in a mixture of concentrated hydrochloric acid (200 ml), water (50 ml) and acetic acid (200 
ml), BHT (50 mg) added, and the whole stirred under nitrogen at 80° for 1 8 hours. After 
cooUng, the nodxture was made basic by cautious addition of concentrated ammonia, and ice- 
20 water. The mixture was then extracted with diethyl ether (2 x 300 ml), the extracts washed 
with water (100 ml), brine (200 ml) and dried (magnesium sulfate). Evaporation gave the 
desired product as a cream solid (15.2 g). 
MS mSPV 244 (MIT) for CuHnFjNS , 

NMR (CDCl^ ^ 5: 2.48 (m,2H); 2.82 (t,2H); 3.30 (m,2H); 3.80 (br s, 2H); 5.87 (s, IH); 
25 6.17 (d,2H). 

4-f4-Benzvloxycarbonylamino-2.6-difluorophenyl)-5.6-dihydrQ-2i/-thiopyran 
4-(4-Aniino-2,6-difluorophenyl)-5,6-dihydro-2Jy-thiopyran (15.0 g, 66 mM) was dissolved in 
dry dichloromethane (250 ml), pyridine (9.45 g, 1 13 mM) added, and the whole stirred under 
30 nitrogen at -20°. Benzyl chloroformate (17.1 g, 100 mM) m dry dichloromethane (25 ml) was 
added dropwise, and the mixture allowed to warm to ambient over 1 8 hours. Tlie mixture was 
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washed with hydrochloric acid (IM, 2 x 200 ml), then brine (200 ml) and dried (magnesium 
sulfate). Evaporation to a small volume and dilution with z^<?hexane gave the desired product 
as a white soUd (22.5 g). 
MSiESE): 362 (MIT) for A7F2NO2S 
5 NMR rDMSQ-d^ ;^ 5: 2.38 (m,2H); 2.78 (t,2H); 3.24 (m,2H); 5.15 (s,2H); 5.89 (s,lH); 
7.17 (d, 2H); 7.38 (m, 5H); 10.18 (s, IH). 

(5i?)-3-(3.5-Difluoro-4-(2.6-dihydro-2g-thiopyran-4-yl)phenyl)-^ 
2-one 

10 4-(4-Benzyloxycarbonylamino-2,6-difluorophenyl)-5,6-dihydro-2iy-tMopyr^ (22 g, 61 mM) 
was dissolved in dry tetrahydrofuran (235 ml), stirred under nitrogen, and cooled to -78**. w- 
Butyllithium (1 .6M in hexanes, 38.2 ml, 0.61 mM) was run in slowly over 20 minutes, 
maintaining the temperature below -65°. Stirring was continued at the same temperature for 
10 minutes, then (i?)-glycidyl butyrate (8.8 g, 61 mM) in tetrahydrofuran (15 ml) was added 

15 dropwise over 10 minutes, maintaining the temperature below -60"^. The temperature was 
then allowed to rise to ambient, and the mixture stirred overnight. Methanol (25 ml) was 
added, and stirring continued for 10 minute, before the addition of aqueous sodium 
bicarbonate (5%, 200 ml) and extraction with ethyl acetate (400 ml). After washing with 
sodium bicarbonate (5%, 100 ml), then brine (100 ml) and drying (magnesium sulfate), the 

20 solution was evaporated, the residue redissolved in dichloromethane, and product precipitated 
with iyohexane. Recrystallisation from isopropanol gave flae desired product (16.2 g). 
MS ffiSP) : 328 (MIT) for C15H15F2NO3S 

NMR fPMSO-d.^ 8: 2.39 (m, 2H); 2.80 (t, 2H); 3.27 (m, 2H); 3.53 (m, IH); 3.66 (m, IH); 
3.81 (dd, IH); 4.07 (t, IH); 4.69 (m, IH); 5.21 (t, IH); 5.93 (s, IH); 7.33 (d, 2H). 

25 

(57?V:^-r3.5-Difluoro-4-f2.6-dihydrQ4J>diQxo- 2ff>thiQpvran^^^ 
oxa2olidin-2"One 

(5R)-3 -(3 ,5-Difluoro-4-(2,6-dihydro-2//-thiopyran-4-yl)phenyl)-5-hydroxymethylox^ 
2-one (6.54 g, 20 mM) was dissolved in dichloromethane (250 ml), and stirred at ambient 
30 temperature. 3-Chloroperoxy-benzoic acid (80%, 10 g, 46 mM) dissolved in dichloromethane 
(90 ml) was added dropwise, and stirring continued for 1 hour. Excess aqueous sodium 
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metabisuMte was added, and stirring continued for 10 minutes. Exc^ dichloromethane 
(-1.5 L) was added to dissolve all organics, and the organic phase separated. After washing 
with aqueous sodium bicarbonate (200 ml) and drying (magnesium sulfate), the filtrate was 
evaporated to a small volume, and the desired product filtered (6.5 g). 
5 MS (ESP) : SeOOVH^forCisHisF^NOsS 

mmJSMSQzd^ 6: 2.82 (m,2H); 3.34 (m overlapped by HjO, 2H); 3.52 (m,lH); 3.67 
(m, IH); 3.83(dd, IH); 3.91 (m,2H); 4.08 (t, lH); 4.82 (m,lH); 5.22 (t,lH); 5.83 (t, IH); 
7.38 (d, 2H). 

10 (;57g)-3-(3 ■5-Difluoro-4>(2.6«dihydrQ- 1 . 1 -dioxo-2iy-thiopyran--4-yl)phenyl)>5-methane- 
sulfonyloxymethyloxazolidin-2-one 

(5i?)-3-(3 ,5-Difluoro-4-(2,6-dihydro- 1 , 1 Hlioxo-2fir-thiopyTan-4-yI)phenyl)-5-hydroxymethyl- 
oxazoUdin-2-one (6.1 g, 17 mM) was dissolved in dry tetrahydrofiiran (400 ml), and stirred 
under nitrogen in an ice-bath. Triethylamine (2.4 g, 23.7 mM) was added, followed by 

15 dropwise addition of methanesulfonyl chloride (2.33 g, 20.3 mM). After stirring for 2 hours 
at 0*^, the mixture was diluted with aqueous sodium bicarbonate (400 ml) and tetrahydrofuran 
evaporated firom the mixture. The residue was extracted with dichloromethane (2 x 500 ml), 
the extract dried (magnesium sulfate). After evaporation of the filtrate to a small volume, it 
was diluted with z^rohexane to precipitate the desired product filtered (8.0 g). 

20 MS (ESP;^ : 438 (MHT) for CjeHnF^NO^Sj 

NMR fDMSQ-dg ;> 5: 2.82 (m,2H); 3.25 (s,3H); 3,33 (m overlapped by HA '-2H); 3.84 
(dd, IH); 3.93 (m, 2H); 4.19 (t, IH); 4.48 (m, 2H); 5.03 (m, IH); 5.85 (s, IH); 7.38 (d, 
2H). 

25 Example 45: r5igV3>f4-n>Benzvl-1.2,5,6-tetrahvdro pyridin-4-vIV3>flMorophen 
(1 ,2,3"triazol-l ■'ylmethyl)oxazoIidiD-2-one 

(iii)-3-(4-(l-Beii2yl-l,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5-a2idome&^ 
oxazoUdin-2-one (4.55 g, 11.2 mM) and norbomadiene (5.15 g, 56 mM) were dissolved in 
dioxan (50 ml) and heated under reflux for 4 hours. The reaction mixture was evaporated and 
30 the product isolated by MPLC on silica, eluting with 5% methanol in dichloromethane. 

Relevant firactions were combined and ev^orated to give the desired product as a gum which 
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crystallised on trituration with diethyl ettier (2.9 g), 
MS OBSP): 434 (MiT) for C24H24FN5O2 

NMR rPMSQ^d^^ 5: 2.43 (s, 2H); 2.63 (t, 2H); 3.04 (d, 2H); 3.69 (s, 2H); 3.89 (dd, IH); 
4.24 (t,lH); 4.84 (d,2H); 5.14 (m,lH); 5.98 (s,lH); 7.32 (m,8H); 7.75 (s, IH); 8.15 (s, 
5 IH). 

The intermediates for this compound were prepared as follows: 

(5jgV3-r4-(l-Benzv1-1.2.5.6-tetrahvdropvridin->4-vlV3-fluQrQ phenv 
10 oxvmethvloxazolidin-2'>one 

(5J?)-3-(4-(l-Ben2yl-l,2,5,64etrahydropyridin-4-yl)-3-fluorophenyl)-5-hy^^ 
oxazolidin-2-one (4.97 g, 13 mM; WO 97-30995) was reacted by essentially the technique of 
the related intermediate of Example 1, to give the desired product without chromatography 
after trituration with diethyl ether (5.78 g). 
15 MS rESPV 46i(MH^)forC23H25FNAS 

NMR fPMSn-d^^ 6: 2.43 (s, 2H); 2.62 (t, 2H); 3.03 (d, 2H); 3.25 (s, 3H); 3.58 (s, 2H); 
3.84 (dd, IH); 4.18 (t, IH); 4.47 (m, 2H); 5.02 (m, IH); 5.98 (s, IH); 7.32 (m, 8H). 

(5JgV3-(4>(l-Benz yl-L2.5.6-tetrahydropyridin-4-yl)-3-fluQrophenvlV5-a2id 
20 oxa2;olidtn-2-one 

(5jR)-3-(4-(l-Beii2yl-l,2,5,64etrahydropyridin-4-yl)-3-fluoropheny 

oxymethyloxazolidin-2-one (5.61 g, 12.2 mM) was reacted by essentially the technique of the 
related intermediate of Example 1, except that dimethylsulfoxide was used as solvent, to give 
the desired product (4.66 g). 
25 MS ffiSPy - 408 (MET) for C22H22FN5O2 

NMR (DMSO-d^ ;^ 6: 2.45 (s,2H); 2.62 (t,2H); 3.05 (d,2H); 3.56 (s,2H); 3.71 (m, 3H); 
4.15 (t, IH); 4.88 (m, IH); 5.95 (s, IH); 7.31 (m, 8H). 
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Example46! f5igV3- r4-a,2,5,6-tetrahvdropyridin-4-ylV3-flnorophenv^^^ 

l-ylmethynoxazoIidin-2-Qne 

(Ji?)-3<4-(l-Bexizyl-lA5,6-tetrahydropyridin-4-yl>^ 

ylmethyl)oxa2»lidm-2-one (2.75 g, 6.35 mM) and JV; AT-tiiisopropylethylamine (165 mg, 1.27 
5 mM) in dicWoromethane (30 ml) at 0-4^ under nitrogen were treated dropwise with 1- 
chloroethyl chlorofonnate (1.09 g, 7.62 mM). The solution was stirred for 30 minutes, then 
evaporated. The residue was purified by MPLC on silica, eluting with a gradient fix>m 0-20% 
acetonitrile in ethyl acetate, to give the intermediate carbamate as a crystalline solid. This was 
heated imder reflux in methanol (50 ml) for 20 minutes. Evaporation of the solvent and 
10 trituration with ethyl acetate gave the desired product as its hydrochloride salt (1 .94 g). 
MS (ESP^ : 344 (MET) for CnH.sFNsOi 

» 

MMEiDMSQidfi) 6: 2.63 (s, 2H); 3.24 (2d, 2H); 3.72 (d, 2H); 3.92 (m, IH); 4.23 (t, IH); 
4.83 (d, 2H); 5.15 (m, IH); 6.03 (s, IH); 7.29 (dd, IH); 7.42 (m, 2H); 7.76 (s, IH); 8.17 (s, 
IH); 9.24 (s,2H); +1H for HCl salt 

15 

Example 47; (5R\-3-(4-(l -Formvl-1 .2.5.6-tetrahyd ropyridin-4-vn-3-fluorophftnvn-.S- 
fl.23-triazol-l-yiniethynoxa2olidin-2-one 

(ii2)-3-(4-(l ,2,5 ,6-Tetrahydropyridin-4-yI)-3-fluorophenyl)-5-( 1 ,2,3-triazol- 1 -ylmethyl)- 

oxazolidin-2-one hydrochloride (450 mg, 1.19 mM) and triethylamine (156 mg, 1.56 mM) 
20 were heated under reflux for 48 hours in ethyl formate (20 ml). The reaction mixture was 

diluted with ethyl acetate (30 ml) and washed with water and brine. Drying (sodimn sulfate) 

and evaporation gave a gum which crystaUised on trituration with diethyl ether to give the 

desired product (358 mg). 

Mg ( E S P): 372 (MH") for CigH.gFNsOj 
25 NMR (DMSQ-d^ ;^ 6: 2.38 (br, 2H); 3.59 (m, 2H); 3.91 (dd, IH); 4.06 (dd, 2H); 4.22 (t, 

IH); 4.83 (d, 2H); 5.13 (m, IH); 6.00 (2 x s, IH); 7.23 (dd, IH); 7.38 (m, 2H); 7.75 (s, 

IH); 8.14(2xs, IH); 8.17 (s, IH). 
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Example48: f5i?V3-r4-ri-Beiiryl-1.2.5.6-tetrahvrirnpwidin-4-vlV3.S-difluorophenyn-f>. 
(lJ23-tria2ol-l-ylmethyl)oxazolidm-2-one 
(iii)-3-(4-(l-Beiizyl-l^,5,6-tetrahy<kopyridm-4-yl)-3,5-difluoroph^ 
oxazolidin-2-oiie (850 mg, 2 mM) was reacted by essentially the technique of Example 45, to 
5 give the desired product (550 mg). 
MSiESE): 452 (MIT) for Cj4H23F2Ns02 

NMR fPMSQ-dj ^ 8: 2.29 (s, 2H); 2.61 (t, 2H); 3.05 (s, 2H); 3.59 (s, 2H); 3.88 (d4 IH); 
4.21 (t,lH); 4.80 (d,2H); 5.15 (m, IH); 5.78 (s,lH); 7.29 (m,7H); 7.75 (s,lH); 8.15 (s, 
IH). 

10 

The inteimediates for this compound were prepared as follows: 

(5JgV3>r4>n-Benzvl>l,2.5,6-tetrahvdrQpyridin-4>v^^^ 
oxymethyloxazolidm-2-one 
15 (5i?)-3-(4-(l-Beiizyl-l,2,5,64etrahydropyridm-4-yl)-3,5-difluor^^ 

oxazolidin-2-one (WO 99-64417; 8.4 g, 21 mM) was reacted by essentially the technique of 

* 

the related intermediate of Example 1, to give the desired product without chromatography 
after trituration with diethyl ether (9.38 g). 

NMR nPMSQ-d^ ^ 5: 2.30 (s,2H); 2.62 (t,2H); 3.05 (d,2H); 3.24 (s,3H); 3.58 (s,2H); 
20 3.82 (dd, IH); 4.17 (t, IH); 4.46 (m, 2H); 5.02 (br s, IH); 5.78 (s, IH); 7.30 (m, 7H). 

r5i?V3"(4-(l-Benzyl-1.2.5.6-tetrahydropyridin-4>yl)-3.5-difluor 
oxazolidin-2-^one 

(5Ji)-3-(4-(l-Benzyl- 1 ,2,5,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-methanesulfonyl- 
25 oxymethyloxazolidin-2-one (4.06 g, 8.5 mM) was reacted by essentially the technique of the 
related intennediate of Example 1, except that dimethylsulfoxide was used as solvent After 
work-up, the residue was purified by MPLC on silica, eluting with 50% wohexane in ethyl 
acetate, to give the desired product as a gum which crystallised on trituration with ethyl 
acetate and isohexWiC (2.84 g). 
30 MS (ESP) : 408 (MHT) for C22H21F2N5O2 

NMR nPMSO-d.^ 5: 2.31 (s,2H); 2.62 (t,2H); 3.05 (d,2H); 3.60 (s,2H); 3.75 (m, 3H); 
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4.12 (t, IH); 4.90 (m, IH); 5.88 (s, IH); 7.30 (m, 7H). 

Fvample 49: (5je)-3-r4-a.2.5.6-tetrahydropyridip-4-yn-3.5-difluoroplienvn-5-(l .23- 
triazol-l-ylmethynoxazolidiii-2-one 
5 (iii)-3-(4-(l-Ben2yl-l,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl>5-(l,23-t^ 

ylmethyl)oxazolidin-2-one (1.13 g, 2.5 mM) was reacted by essentially the technique of 
Example 46, to give the desired product as its hydrochloride salt (665 mg). 
MS (ESP) : 362 (MET) for CitHitFjNsOj 

NMR (DMSO-d^ ) 5: 2.55 (overlapping DMSO, ~2H); 3.29 (overlapping HjO, ~2H); 3.79 
10 (d, 2H); 3.90 (dd, IH); 4.23 (t, IH); 4.82 (d, 2H); 5.19 (m, IH); 5.90 (s, IH); 7.31 (d, 2H); 
7.76 (s, IH); 8.18 (s, IH); 9.25 (s, 2H); +1H forHCl salt. 

Example 50: (5Jg)-3-(;4-a-Formyl-1^.5.6-tetrahydropyridin-4-yl)-3.5-difluorophenylV5- 
(lJt.3-triazol-l-ylmethyl)oxazo]idin-2-one 
15 (5i2)-3-(4-(l,2,5,6-Tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-(l,2,3-triazol-l-yhnethyl)- 
pxazolidin-2-one hydrochloride (450 mg, 1.13 mM) was reacted by essentially the technique 
of Example 47, to give the desired product (387 mg). 
MS fESPV 390 (MH^) for C.sHitFjNsO, 

NMR rPMSO-dg ) 6: 2.33 (2 x s, 2H); 3.60 (m, 2H); 3.90 (dd, IH); 4.05 (2 x d, 2H); 4.23 
20 (t, IH); 4.82 (d, 2H); 5.18 (m, IH); 5.90 (2 x s, IH); 7.28 (d, 2H); 7.75 (s, IH); 8.13 (2 x s, 
IH); 8.16 (2 xs, IH). 

Example 51 : (5iR)-3-(4-(l-(2-Acetoxyacetyl)-1.2.5.6-tetrahydropyiidin-4>-yl)-3.5-difluoro- 
phenyl)-5-Q.23-triazol-l-ylmethyl)oxazolidin-2-one 

25 A solution of (ii?)-3-(4-(l,2,5,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-(l,2,3-tiiazol- 
l-ylmethyl)oxazolidin-2-one hydrochloride (650 mg, 1.64 mM) in acetone (20 ml) and water 
(10 ml), was treated with sodium bicarbonate (1.38 g, 16.4 mM) and the mixture cooled to 
0-4°. Acetoxyacetyl chloride (448 mg, 3.28 mM) was added dropwise and the reaction 
mixture stirred at 0-4° for 20 minutes before allowing to warm to ambient temperature. After 

30 dilution with water the mixture was extracted well with ethyl acetate. The organic phase was 
separated, dried (sodium sulfate), solvent evaporated, and the residue triturated with diethyl 
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ether to give the desired product (702 mg). 
MS (ESP) : 462 (MET) for CjiH^jFjNsO, 

mmJmSQrd^ S: 2.09 (s, SH); 2.36 (2 x s. 2H); 3.60 (m, 2H); 3.89 (dd, IH); 4.09 (br, 
2H); 4.23 (t, IH); 4.83 (m, 4H); 5.18 (m, IH); 5.89 (s, IH); 7.29 (d, 2H); 7.78 (s, IH); 
5 8.20 (s,lH). 

Example 52: ((5gWW4 -n -(2-HvdroxvacetvlV.I r2^ >6-tetrahvdrnpvridin-4-ylW^.f>- 
difluorophenyl)-5-(1.2.3-triazol-l-ylmethyI)oxazolidin-2-one 

(5J2)-3<4-(l-(2-Acetoxyacetyl)-l,2,5,6-tetrahydropyridin-4-yl>3,5-difluorophenyl)-5-(l^,3- 
10 triazol-l-yhixethyl)oxazoUdiii-2-one (430 mg, 0.93 mM) was stirred at ambient t6nq)erature 

with saturated methanolic ammoma (10 ml) for 18 hours. The initial suspension gave a 

solution from which the product crystallised. The reaction mixture was diluted with diethyl 

ether and the product filtered off and washed with diethyl ether (337 mg). 

MSiESE): 420 (MIT) for CjjHijFjNsO^ 
15 NMR nPMSO-d^ ^ 6: 2.32 (2 x s, 2H); 3.54 (br, IH); 3.68 (br, IH); 3.99 (dd, IH); 4.10 (m, 

4H); 4.24 (t, IH); 4.58 (m, IH); 4.82 (d, 2H); 5.18 (m, IH); 5.88 (br, IH); 7,28 (d, 2H); 

7.77 (s, IH); 8.17 (s, IH). 

Example 53; (5JgV3-(4-a-ff4^-2,2-dimethvl-l ^-dioxolane-4-carbonvn-l. 2.5.6- 
20 tetrahvdropvridin-4-vlV3.5-difluorophenvlV5-ri.2J-triazol-l-ylmethy noxazolidm-2-^ 
A solution of (Ji?)-3-(4-(l,2,5,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-(l,2,3-tria2ol- 
l-ylmethyl)oxazolidin-2-one hydrochloride (650 mg, 1.64 mM) in dry dichloromethane (20 
ml) at 0-4°, was treated with pyridine (648 mg, 8.2 mM) followed by dropwise addition of 
(^iS)-2,2-dimethyl-l,3-dioxolane-4-carbonyl chloride (430 mg, 2.64 mM). The solution was 
25 allowed to warm to ambient temperature and stir for 1 hour. The reaction mixture was 
washed with water and brine, dried (sodium sulfate) and evaporated to a gum which 
crystallised readily on trituration with diethyl ether to give the title compound (788 mg). 
MS rESP) : 490 (MH") for C23H25F2N5O5 

NTVm rPMSQ-d.^ 5: 1.32 (d,6H); 2.34 (2 x s, 2H); 3.87 (dd, IH); 4.09 (t, IH); 4.20 (t, 
30 2H); 3.00-4.30 (m, 4H); 4.80 (d,2H); 4.90 (m,lH); 5.15 (m,lH); 5.89 (s,lH); 7.25 (d, 
2H); 7.75 (s, IH); 8.17 (s, IH). 
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Example 54: (SRVU4-(lM2Sr^2.^^mhvdroirvpropionyh^^^ 
ynO,5-difluorophenylV5-(1.2J-triazoI-l-ylmethynQxazolidm-2-one 

To a stirred solution of (5ii)-3-(4-(l-((^.S)-2,2-diinethyl-l,3-dioxolaiie-4-carbonyl)-l,2,5,6- 
tetrahydropyridin-4-yl)-3,5-(Muorophenyl)-5-(l,23-triazol-l-ylmeth^^^ 
5 mg, 1.43 mM) in tetrahydrofiiran (25 ml) was added aqueous hydrochloric acid (IM, IS ml) 
and the mixture stirred at ambient temperature for 2 days. Solvent was evaporated and the 
residue treated with water (10 ml). Aqueous sodium acetate (10%, 10 ml) was added, and the 
precipitate filtered and washed witibi ethanol and diethyl ether to give the title compound (514 
mg). 

10 MS (ESPy . 450 (MET) for CioHjiFiNsOs 

m^JXMBQzd^ 6: 2.33 (m, 2H); 3.51 (m, 3H); 3.71 (br, 2H); 3.90 (dd, IH); 4.00-4.40 
(complex, 3H); 4.67 (m, IH); 4.82 (d, 2H); 4.92 (m, IH); 5.15 (m, IH); 5.87 (s, IH); 7.27 
(d,2H); 7.76 (s,lH); 8.17 (s,lH). 

15 Example 55: f5^V3-(4-fl-f2-Acetoxyacetyn-lf2.5 .6-tetrahyd rQpyridin-4-yn-3-fluoro- 
phenyn-5-fl.2>3-triazol-l-yImethyl>oxazQlidiii-2-one 

(5iJ)-3-(4-(l,2,5,6-Tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-yhnethyl)- 
oxazoUdin-2-one hydrochloride (803 mg, 2.1 1 mM) was reacted by essentially the technique 
of Example 51, to give the desired product (767 mg). 
20 MS (ES?Y 444 (Mlf) for CziHjjFNjOj 

NMR rDMSO-dfi ;> 6: 2.00 (s, 3H); 2.41 (s, 2H); 3.59 (m, 2H); 3.90 (dd, IH); 4.09 (s, 2H); 
4.25 (t, IH); 4.83 (m, 4H); 5.15 (m, IH); 5.98 (s, IH); 7.25 (dd, IH); 7.40 (m, 2H); 7.76 
(s, IH); 8.17 (s, IH). 

25 Example 56; f 5JgV3-f4-ri-r2-Hydroxyacetvn-l .2.5.6-tetrahydropvridiii-4-vlV3-flnoro- 

phenyl)-5-(1.2.3-triazoI-l-yImethyl)oxazolidin-2-one 

(5^)-3-(4-(l-(2-Acetoxyacetyl)-l,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(l,2,3- 
triazol-l-ylmethyl)oxazolidin-2-one (443 mg, 1 mM) was reacted by essentially the technique 
of Example 51, to give the desired product (370 mg). 
30 MS fESPV . 402 (MHO for C,gH2oFNs04 

NMR rPMSQ-d^ ^ S: 2.45 (s,2H); 3.60 (m,2H); 3.89(dd, IH); 4.12 (m,4H); 4.25 (t, IH); 
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4.55 (m, IH); 4.82 (d, 2H); 5.15 (m, IH); 6.00 (d, IH); 7.25 (dd, IH); 7.40 (m, 2H); 7.75 
(s, IH); 8.16 (s, IH). 

Example 51: (5RV3-(4.n -f r^.y^-2.2-d imetlivl-1.3-dioxolanc^carbonvn-1.2^,6- 
5 tetrahydropyridin-4-yl)-3-fluorophenylV5-n.23-tria2ol-l-ylmethyl)oxazolM^^ 
(ii2)-3-(4-(l^,5,6-Tetrahydropyridm-4-yl)0-fluorophenyl)-5-(l,2,3-triazol-l-yto^ 
oxazolidin-2-one hydrochloride (651 mg, 1.71 mM) was reacted by essentially the technique 
of Example 53, to give the desired product (697 mg). 
MS (ESPV - 472 (MHO for Cya^^FNsOs 
10 NMR fPMSO-dj '^ 5: 1.31 (m, 6H); 2.40 (s, 2H); 3.60-4.30 (complex, 8H); 4.83 (d, 2H); 
4.90 (m,lH); 5.15 (m, IH); 6.00 (s,lH); 7.15 (dd, IH); 7.40 (m,2H); 7.73 (s, IH); 8.15 
(s, IH). 

Example 58: f5jgV3-r4-fl-r(2.y^-2.3-DihydroxypropiopvIVl^f5.6-tetrahydropyridm-4- 
15 yl)-3-fluorophenyn-5-(1.2.3-triazol-l-yimethyl>oxazolidin-2-ope 

(5i?)-3-(4-(l-(('^5>-2,2-Dimethyl-l,3-dioxolane-4-carbonyl)-l,2,5,6-tetrahydropyridin-4-yl)-^ 
fluorophenyl)-5-(l,2,3-triazol-l-y]methyl)oxazolidin-2-one (600 mg, 1.27 mM) was reacted 
by essentially the technique of Example 54, to give the desired product (443 mg). 
MSJESE): 432 (MH") for QoHzzFNjOj 
20 NMR fPMSO-d^ ^ 5: 2.40(br,2H); 3.35-3.85 (complex, 4H); 3.90(dd, IH); 4.10 (s,lH); 
4.25 (t, 2H); 4.35 (m, IH); 4.65 (m, IH); 4.82 (d, 2H); 4.93 (m, IH); 5.13 (m, IH); 6.00 
(s, IH); 7.22 (dd, IH); 7.38 (m, 2H); 7.73 (s, IH); 8.15 (s, IH) 

Example 59! (5igV3-f4-a-Benzvl-1.2^.6-tetrahvdropyridiit-4-ylV3^-difluorophenvl'>-5- 
25 (1.2.3-triazol-2-yImethyl)QxazoIidin-2-one 

(5i?)-3-(4-(l-Benzyl-l,2,5,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-methanesulfonyl- 
oxymethyloxazoUdin-2-one (2.39 g, 5.0 naM) was dissolved in iV,Ar-dimethylformamide (25 
ml), and treated with 1,2,3-triazole (690 mg, 10 nM) and anhydrous potassium carbonate 
(1.38 g, 10 mM), then stirred at 80° for 3 hours. The reaction mixture was diluted with water 
30 and extracted with ethyl acetate. The organic phase was washed with water, brine, dried 
(magnesium sulfate) and evaporated to a gum, which was purified by MPLC on silica, eluting 



wo 01/81350 PCT/GBOl/01815 

-104- 

with a gradient from 10 to 100% ethyl acetate in isohexane. Combination of appropriate 
fractions gave two products as gums which crystalUsed on trituration with diethyl ether. The 
less polar product was identified as the desired product (1 .45 g). 
MSilSE}: 452 (Mtt) for Cj^H^jF^NjOj 
5 NMR fPMSO-d^ ^ 5: 2.31(s,2H); 2.62 (t,2H); 3.05 (d,2H); 3.59 (s,2H); 3.89(dd, IH); 
4.21 (t, IH); 4.83 (m, 2H); 5.21 (m, IH); 5.78 (s, IH); 7.27 (m, 7H); 7.82 (s, 2H). 
The more polar product (760 mg) was identified as the 1 -substituted tciazole isomer of 
Example 48. 

10 Example 60: (5igV3>r4-fl-B en2yM.2.5.6-tetrahvdropvridin-4>yn^ 
fl,2.4-triazol-l-ylmethynoxazoiidiii-2-one 

(5i?)'3-(4-(l-Ben2yl-l,2,5,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-mefl 
oxymethyloxazolidin-2-one (956 mg, 2.0 mM) was dissolved in A^^-dimethylformanaide (12 
ml), treated with 1,2,4-triazole (173 mg, 2.5 mM) and anhydrous potassiimi carbonate (690 

15 mg, 5.0 mM) and stirred at 80^ for 18 hours. The reaction mixture was diluted with water and 
extracted with ethyl acetate. The organic phase was washed with water, brine, dried 
(magnesium sulfate) and evaporated to a gum which was purified by MPLC on siUca eluting 
with a gradient firom 0 to 20% acetonitrile in ethyl acetate. Evaporation of appropriate 
ficactions gave the title compound (719 mg) after trituration with diethyl ether, 

20 MS ffiSPV 452 (MIT) for Q4H23F2N5O2 

NMR rDMSO-dg > 8: 2.30 (s, 2H); 2.61 (s, 2H); 3.05 (d, 2H); 3.69 (s, 2H); 3.80 (dd, IH); 
4.20 (t, IH); 4.60 (m, 2H); 5.09 (m, IH); 5.80 (s, IH); 7.30 (m, 7H); 6.99 (s, IH); 8.56 (s, 
IH). 

25 Example 61 : (5igV3-(4-a.2.5,6-Tetrahvdropyridin>4>vlV3.S>difluorophenyn^ 
triazoM-ylmethynoxazolidin-2-one 

(5jR)-3-(4-(l-Benzyl-l,2,5,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-(U^ 
ylmethyl)oxazolidin-2-one one (63 1 mg, 1 .4 mM) was reacted by essentially the technique of 
Example 46, to give the desired product as its hydrochloride salt (401 mg). 
30 MS (ESPV 362 (MlT) for CnHpF^NjOj 

NMR fPMSO-dj ^ 6: 2.55 (overi^ping DMSO, ~2H); 3.25 (overlapping H^O, ~2H); 3.73 
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es, 2H); 3.9 (dd, IH); 4.17 (t, IH); 4.60 (t, 2H); 5.10 (m, IH); 5.87 (s, IH); 7.27 (d, 2H); 
7.98 (s, IH); 8.55 (s, IH); 9.23 (s, 2H); +1H for HCl salt 

Example 62: f 5J?V3-f4-f 1 -r(^.SV2.2-Dimethvl-l^ioTOlane-4-carbonvlV1 .2.5.6- 
5 tetrahydropyridin-4-yl>3.5-difluQrophenylV5-(1.2.4-triazol-l-ylmethynoxazoIidin-2-one 
(5i?>3K4-(lA5,6-Tetrahydropyridin-4-yl)-3,5KMuoropheayl)-5<l,2Atria2ol-l-ylm^ 
oxazolidiii-2-one hydrochloride (399 mg, 1.0 mM) was reacted by essentially the technique of 
Example 53, except that purification by MPLC on sihca eluting with 5% methanol in 
dichloromethane was needed, to give the desired product (288 mg). MS (ESP) : 490 (MH*) 
10 for CajHjsFjNsOs 

NMR rPMSO-d^ ^ 6: 1.32 (d, 6H); 2.35 (m, 2H); 3.70 (m, 2H); 3.90 (dd, IH); 3.95-4.30. 
(complex, 5H); 4.60 (m, 2H); 4.88 (m, IH); 5.10 (m, IH); 5.85 (s, IH); 7.25 (d, 2H); 7.98 
(s, IH); 8.55 (s, IH). 

15 Example 63: (5gV3-f4-n-f(2.y^-2.3-D ihvdroxvpropionvn-1.2.5.6-tetrahvdropvridin-4- 
ylV3.5-difluoropheny lV5-(1.2.4-triazol-l-vlmethvnoxazolidm-2-ODe 

(5i2)-3-(4-(l-(('^iS)-2,2-Dimethyl-l,3-dioxolane-4-carbonyl)-l,2,5,6-tetrahydropyridin-4-yl)- 
3,5-difluorophenyl)-5-(l,2,4-triazol-l-yhnethyl)oxazolidin-2-one (269 mg, 0.55 mM) was 
reacted by essentially the technique of Example 54, to give the desired product (130 mg). 
20 MSiESE): 450 (MH*) for CjoHjiFjNjO, 

NMR rPMSO-d^ ^ 6: 2.35 (m, 2H); 3.52 (m, 2H); 3.72 (br, 2H); 3.92 (dd, IH); 4.00-4.45 
(complex, 4H); 4.65 (m, 3H); 4.98 (m, IH); 5.15 (m, IH); 5.90 (s, IH); 7.30 (d, 2H); 8.00 
(s, IH); 8.55 (s, IH). 

25 Example 64: (5/?;>-3-f4-fl-((2jgV2-Hvdroxy-3-methvlthiopropionyn-1.2.5.6- 

tetrahvdropvridin-4-vn-3-flaorophenvn-5- f1.2.3-triazol-l-vlmethvnoxazolidin-2-one 
(5i?)-3-(4-(l,2,5,6-Tetrahydropyridin-4-yl-3-fluorophenyl)-5-(l,2,3-triazol-l-yhne1hyl)- 
oxazolidin-2-one hydrochloride (400 mg, 1.05 mM), (2i?)-2-hydroxy-3-methylthiopropionic 
acid (143 mg, 1.05 mM; WO 92-00276), 1-hydroxybenzotriazole (184 mg, 1.37 mM) and 

30 iV;A/-diisopropylethylamine (1 77 mg, 1 .37 mM) were dissolved in dichloromethane (1 0 ml) 
and l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (263 mg, 1.37 mM) was 
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added portionwise, and the mixture was stirred overnight. Solvent was removed and crude 
product purified by flash chromatography on silica eluting with 2% mettianol in 
dichloromethane, to afford the title compound as a clear oil that readily crystallised (480 mg). 
MS (ESVV 462 (MHT) for C2,H^,FN504S 
5 NMR rDMSO^d, ;> 6: 2.10 (s,3H); 2.43 (m,2H); 2.61 (m, IH); 2.78 (m,lH); 3.65 (m,2H); 
3.90 (m, IH); 4.17 (m, 2H); 4.24 (t, IH); 4.50 (m, IH); 4.84 (d, 2H); 5.15 (m, IH); 5.44 
(dd, IH); 6.03 (s, IH); 7.20-7.45 (m, 3H); 7.77 (s, IH); 8.17 s, IH). 

Example 65: (5Jg)-3-(4-a-((2igV2-Hydroxy-3-methanesulfoDylpropionylV1.2.5.6> 
10 tetrahydropyridin-4-vlV3-fluQropheDylVS--fl>23-triazol-l-vlmethyno xazolidin-2-^ 
(5i?)0-(4-(l<(2Jf)-2-Hydroxy-3-methylthiopropionyl)-l,2,5,64et^^ 
fluorophenyl)-5~(l,2,3-triazoH-ylmethyl)oxazolidin-2-one (430 mg, 0.93 mM) was stirred in 
dichloromethane (15 ml) at 0"^, and 3-chloroperoxybenzoic acid (70%, 456 mg, 1.87 mM) was 
added portionwise. The solution was stirred at 0° for 1 hour. Dichloromethane (50 ml) was 
15 added and the mixture washed with saturated aqueous sodium bicarbonate (50 ml), dried 
(magnesium sulfate) and evaporated. Crude product was purified by flash chromatography on 
silica eluting with 4% methauol in dichloromethane to give the title compound as a white 
soUd (349 mg). 

MS fESPV 494 (MHT) for C2jH24FN50,S 
20 NMR rPMSQ-d^ ) 5: 2.18-4.23 (m, 8H); 3.03 (s,3H); 3.92 (m,lH); 4.23 (t, IH); 4.78 (m, 
IH); 4.83 (d,2H); 5.14 (m,lH); 6.02(dd,lH); 6.04 (s,lH); 7.20-7.46 (m, 3H); 7.75 (s, 
IH); 8.17 (s,lH). 

Example 66: f5iSl-3-f4-fl>Ben2yl-l,2.5,6-tetrahydrQpvridin>4-ylV3-fluorophe 
25 oxo-3g-1.3- Qxazol-3-vlmethynoxazolidin-2-one 

(5i?)-3-(4-(l -Benzyl- 1 ,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5-hydroxymethyl- 
oxazohdin-2-one (2.92 g, 7.3 mM; WO 97-30995) was stirred in tetrahydrofiiran (60 ml), and 
3JY-oxazol-2-one (0.69 g, 8.12 mM) and tributylphosphine (1.77 g, 8.75 mM) were added. 
The mixture was stirred at 0° under nitrogen, and l,r-azodicarbonyldipiperidine (2.06 g, 8.18 
30 mM) was added portionwise. The reaction mixture was allowed to warm to ambient 

temperature and stirred overnight The precipitate was filtered off and solvent removed. The 
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resulting oil was dissolved in dichloromethane (30 ml), stirred at 0** for 30 minutes, and 
further precipitate removed. The filtrate was purified by MPLC on silica eluting with a 
gradient firom 60 to 80% ethyl acetate in wohexane, to give a mixture of startmg material and 
product, which was rechromatographed elutmg with 3% MeOH in dichloromethane to give 
5 the title compound as a white solid (30 mg). 
MS fESP^ : 468 (MHT) for C25H23F2N3O4 

NMR rPMSO-d^ '^ 5: 2.28 (m, 2H); 2.62 (t, 2H); 3.04 (m, 2H); 3.57 (s, 2H); 3.78-3.95 (m, 
3H); 4.17 (t, IH); 4.96 (m, IH); 5.78 (s, IH); 7.07 (d, IH) 7.19 (d, IH); 7.21-7.35 (m, 7H). 

10 Example 67: (5.<l>3^(4-f3,6>Dihvdro>2jy --pvran-4-v!V3-flu^^^^ 
pyridin-l-yliiiethynoxazolidm>2-one 

2-Hydroxypyridine (108 mg, 1.14 mM) was added at room temperature, under an atmosphere 
of nitrogen, to a stirred suspension of sodium hydride (60% dispersion ia oil, 48 mg, 1.2 mM) 
in iV;;\^dimethylfonnamide (5 ml). The reaction was stirred for 30 minutes then (5i?)-3-(4- 

15 (3,6-dihydro-2i^-pyran-4-yl)-3-fluorophenyl)-5-methanesulfonyloxymethylox^^ 

(400 mg, 1.08 mM; WO 97-09328) was added in one portion. The mixture was stirred and 
heated at 60"* for 5 hour before quenching in water (20 ml) and extractmg with ethyl acetate. 
The extract was washed twice with water and once with saturated brine, dried (magnesium 
sulfate) and evaporated to an orange oil, which was purified by flash chromatography on 

20 silica, eluting with 2.5% methanol m dichloromethane to give the title compound (1 15 mg) as 
a colourless solid. 

MSJESE): 371 (Mit) for QoHipFNA 

NMR fCDCl^ ^ 6: 2.50 (m, 2H); 3.90 (m, 3H); 4.15 (t, IH); 4.22 (dd, IH); 4.31 (m, 2H); 
4.46 (dd, IH); 5.17 (m, IH); 6.06 (m, IH); 6.25 (t, IH); 6.60 (d, IH); 7.14 (dd, IH); 7.26 
25 (t, IH); 7.30-7.45 (m, 3H). 

F.Yam plefig! f5J?V3^r4 -(3.6-Dihvdro-2g-pvran-4-vlV3-fluorophenvIV 
py ridaz-l-ylmethynoxazoIidin-2-on e 

Diisopropylazodicarboxylate (248 mg, 1.2 mM) was added at room temperature to (5jR)-3-(4- 
30 (3,6-dihydro-2if-pyran-4-yl)-3-fluorophenyl)-5-hydroxymethyloxazohdin-^ (300 mg, 
1.02 mM), 2fl-pyrida2in-3-one (118 mg, 1.22 mM) and triph^ylphosphine (340 mg, 1.30 
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mM) in tetrahydrofuran (8 ml). The reaction was stirred for 30 minutes then solvent 
evaporated and the residue purified by flash chromatography on silica, eluting with a gradient 
from 0 to 10% methanol in ethyl acetate, to give the title compound as a colourless solid (219 
mg). 

5 MS rESPV 372 (MEt) for Ci5H,8FN304 

NMR (CDC\ ^ 6: 2.50 (m,2H); 3.90 (t,2H); 3.96 (d,lH); 4.12 (t,lH); 4.32 (m,2H); 4.50 
(dd, IH); 4.58 (dd, IH); 5.14 (m, IH); 6.05 (m, IH); 6.96 (dd, IH); 7.17-7.28 (m, 3H); 
7.38 (dd, IH); 7.81 (m, IH). 

10 Example 69: f5igV3-f4>a-Benzyl-1.2,5.6-tetrahydropvridin-4>vIV3-fluorophenv 
(tetrazol-l-ylmethyRoxa2olidin-2"One and (5i?)-3-f441"Benzyl-1.2.5,6-tefr^ 
4-ylV3-fliiorophenyl)-5-(tetrazoU2"ylmethyl)oxa2olidin-2-one 

Diethylazodicarboxylate (2.28 g, 13.1 mM) was added, under an atmosphere of nitrogen, to a 
mixture of (5i2)-3-(4-(l-benzyH,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5- 

15 hydroxymethyloxazoUdin-2-one (5.0 g, 13.1 mM; WO 97-30995), Iff-tetrazole (0.91 g, 13.0 
mM) and triphenylphosphine (3.43 g, 13.1 mM) in tetrahydrofuran (150 ml), pre-cooled in 
. ice/water. The reaction was then allowed to warm to room temperature and stirred 1 8 hours. 
Solvent was evaporated and the resulting brown oil dissolved in dichloromethane (80 ml) and 
cooled in ice/water before filtering. The filtered solution was purified by MPLC on silica, 

20 eluting with ethyl acetate to give the title compounds; the 2-tetrazole isomer is the less polar, 
and elutes first. Each was then individually purified by strong cation ion-exchange 
chromatography (10 g Bond Elut®), eluting with a gradient fi-om 0 to 5% methanol in 
dichlorometliane, followed by 3% 880 ammonia in a 9:1 mixture of dichloromethane and 
methanol, to give 2-tetrazole (2.61 g) and 1-tetrazole isomers (0.44 g) as colourless soUds. 

25 2-Tetrazole: 

MS nSSP) : 435 (MlT) for QsH^aFNA 

NMR (DMSQ-d^ ) 5: 2.42 (m, 2H); 2.60 (t, 2H) , 3.05 (d, 2H) , 3.58 (s, 2H); 3.91 (dd, IH); 
4.30 (t, IH); 5.11-5.31 (m, 3H); 5.97 (m, IH); 7.19-7.44 (m, 8H); 9.01 (s, IH). 
1-TetrazoIe: 
30 MS rSSP^ : 435 (MH^) for C23H23FNA 

NMRfDMSO-d^ ^ 5: 2.43 (m,2H); 2.60 (t,2H); 3.04 (d,2H); 3.58 (s,2H); 3.92 (dd, IH); 
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4.25 (t, IH); 4.93 (d, 2H); 5.17 (m, IH); 5.97 (m, IH); 7.19-7.44 (m, 8H); 9.48 (s, IH). 

F.yam plt. 70; r5gV..W4-n .2.5.6-Tet rahvdropvridin-4-vl^3.flaorophenvn-5-ftetrazol-2- 
ylipethyI)nYaTftlidin-2-one 

5 l-Chloroetiiyl chlorofonnate (1.18 g, 8.3 mM) was added dropwise, under an atmosphere of 
nitrogen, to a stirred solution of (5i?)-3-(4-(l-benzyl-l,2,5,6-tetraliydropyridin-4-yl)-3-fluoro- 
phenyl)-5-(tetrazol-2-ylmethyl)oxazolidin-2-one (2.56 g, 5.90 mM) and 
iV.A^diisopropylethylamine (0.230 mg, 1.77 mM) in dichloromethane (50 ml) with cooling in 
ice/water. The reaction was stirred for 30 minutes at ice temperature, and the brown solution 

10 purified by MPLC on silica, elutiog with 75% ethyl acetate in isohexane. The resulting 

carbamate intermediate was dissolved in methanol (60 ml) and heated at 60° for 30 minutes. 
Evaporation of the solvent and trituration with diethyl ether gave the title compound (1 .76 g) 
as its hydrochloride salt. MSiESE): 345 (MlT) for C.^HpFNA 

NMR rPMSO-d .^ 5: 2.65 (s, 2H); 3.28 (t, 2H); 3.72 (d, 2H); 3.92 (dd, IH); 4.30 (t, IH); 
15 5.11-5.32 (m, 3H); 6.03 (m, IH); 7.28 (m, IH); 7.38-7.50 (m, 2H); 9.05 (s, IH); 9.30 (br s; 
2H). 

F.Yample 71 ! r5ffV3-(4-f1 -ff4.V^-2.2-Dimethvl-1.3- diQicolane-4-carboiivn-1.2.5.6- 
tPfrahvdrnpvridin-4-vn-3-fluoron henvn-5-ftetrazol-2-vImetbvnoxazoMin-2-one 

20 ('^5)-2,2-Dunethyl-l,3-dioxolane-4-carbonyl chloride (350 mg, 2.10 mM) was added 
dropwise to a stirred suspension of (Ji?)-3-(4-(l,2,5,6-tetrahydropyridin-4-yl>3-fluoro- 
phenyl)-5-(tetrazol-2-yhnethyl)oxazoUdin-2-one hydrochloride (500 mg, 1.31 mM) and 
pyridine (0.52 g, 6.57 mM) in dichloromethane (20 ml) with ice/water cooling. The reaction 
was allowed to warm to room ten5)erature and stirred 1 hour. The resulting solution was 

25 washed with water and saturated brine, dried (magnesium sulfate) and evaporated to a small 
volume. Addition of diethyl ether gave the title compound (600 mg) as a yellow solid. 
MS fESP-t : 473 (MH^ for CjjHaFNA 

NMR CDMSO-d.^ 5: 1 .30-1 .38 (m, 6H); 2.43 (partly obscured by DMSO, 2H); 3.61-3.80 
(m, 2H); 3.94 (dd, IH); 4.06-4.33 (m, 5H); 4.90 (m, IH); 5.10-5.31 (m, 3H); 6.01 (m, IH); 
30 7.24 (m, IH); 7.35-7.48 (m, 2H); 9.04 (s, IH). 
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KYample72: f5JgV3-r4-fl-f2-Afftt nxyacetylV1.2^.6-tetrahvdropyridin-4-vlWVflnnr<)- 

* 

phenylV5«rtetrazol-2-vlmethyI)oxazolidin-2-one 

Acetoxyacetyl choride (0.356 mg, 2.63 mM) was added dropwise to a stirred solution of {5Ry 
3-(4-(l,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(tetrazol-2-y^^ 
5 hydrochloride (500 mg, L31 mM) and sodium hydrogen carbonate (1.10 g, 13.1 mM) in a 
mixture of water (10 ml) and acetone (20 ml) with ice/water cooling. The reaction was 
allowed to warm to room temperature and stirred 16 hours, then diluted with water (80 ml) 
and extracted with ethyl acetate (3 x 80 ml). The combined extracts were washed with 
saturated brine, dried (magnesium sulfate) and evaporated to a yellow oil. Trituration with 
10 diethyl ether gave the title compound as a yellow solid (390 mg). 
MS nSSP-i : 445 (MlT) for QAiFNA 

NMR rPMSO-d^ ;) 5: 2.10 (s,3H); 2.42 (partly obscured by DMSO, 2H); 3.51-3.68 (m, 2H); 
3.94 (dd, IH); 4.09 (m, 2H); 4.29 (t, IH); 4.82 (m, 2H); 5.10-5.30 (m, 3H); 6.00 (m, IH); 
7.24 (m, IH); 7.35-7.49 (m, 2H); 9.02 (s, IH). 

15 

JExample 73; (5ig)-3-(4-(l-((;^-?.3-Pihydroxyprop^Q«y^)"l ,2 ,g,Hetrahy drQpyritf jiP-4- 
ylV3-fluorophenylV5"ftetrazol-2-ylmethyl)oxazolidin-2'-otie 

(5if>3-(4-(l-((^iS)-2,2-Dimethyl-l,3-dioxolane-4-carbonyl)-l,2,5,6-tetr^ 

fluorophenyl)-5 -(tetrazol-2-ylmethyl)oxazolidin-2-one (550 mg, 1.17 mM) in a mixture of 
20 tetrahydrofuran (25 ml) and aqueous hydrochloric acid (IM, 10 ml) was stirred at room 

temperature for 24 hours, then concentrated by evaporation to a sohd. The sohd was filtered, 

washed with water, followed by a small volume of ethanol, then triturated with diethyl ether 

to give tiie title compound as a colourless sohd (450 mg). 

MS fESPV 433 (MH") for CipH^^FNA 
25 NMR iDMSO-d^ ) 6: 2.41 (partly obscured by DMSO, 2H); 3.4M.42 (m, IIH); 5.11-5.32 

(m, 3H); 6.01 (m, IH); 7.25 (m, IH); 7.35-7.48 (m, 2H); 9.04 (s, IH). 

Example 74: (5i?)>3-r4-fl-f2-Hydroxyacetyl)>l,2,5>6-tetrahydrQpyridin-4-y 

phenyl)-5-(tetrazol-2-vlmethyl)oxazoIidin-2-one 
30 (5i?)-3-(4-(l-(2-Acetoxyacetyl)-l,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(tetrazol-2- 
ylmethyl)oxa2olidin-2-one (365 mg, 0.82 mM) was treated with a saturated solution of 
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ammonia in methanol (40 ml), warmed slightly to dissolve conq)letely, then stirred at room 
temperature for 20 hours. The solvent was evaporated to give an orange oil which was 
triturated with diethyl ether to give the title compound as a pale yellow solid (211 mg). 
MS fESP) : 403 (MH*) for C,8H,9FNs04 
5 mm fPMSO-dj ^^ 6: 2.45 (partly obscured by DMSO, 2H); 3.50-3.70 (m, 2H); 3.92 (dd, 
IH); 4.03-4.19 (m, 4H); 4.30 (t,lH); 4.55-4.65 (m, IH); 5.10-5.31 (m, 3H); 5.95-6.04 (m, 
IH); 7.23 (m, IH); 7.34-7.48 (m, 2H); 9.04 (s, IH). 

RYaniplft7j>: (5/?V3-f3Ji-niflnoro-4-r .^.6-dihvdro-l.l-dioxo-2Jy-thionvraii-4-vnDbenvn- 
10 S^tetra2ml-l-vlmethvnoxa7^1idin-2-on eandf5JgV3-f3^-Difluoro-4-r3.6-dihvdro-l.l- 
dinYn-2W-thiopvraii-4-ynphenvn -j;-ftetrazol-2-vImethvnoxazoIidm-2-one 
(5i?)-3-(3,5-Difluoro-4-(2,6-dihydro-l,l-dioxo-2H-thiopyran-4-yl)phenyl)-5-methane- 
sulfonyloxymethyloxazoUdin-2-one (437 mg, 1 mM), was treated with IH-tetrazole (105 mg, 
1 .5 mM) essentially as in Example 34 except that the mixture was heated to 75° for 2 hours. 
1 5 Crude product after the ethyl acetate extraction was purified by chromatography on a 1 0 g 
silica Mega Bond Elut® column, elutuig with a gradient increasing in polarity from 0 to 100% 
ethyl acetate in dichloromethane. Relevant fractions of the first eluting product were 
combined to give the less polar tetrazol-2-yl isomer (206 mg). 
MajffiSE}: 412 (MH^) for C,<iH,5F2Ns04S 
20 NMR <T)MSQ-dj > 6: 2.82 (m, 2H); 3.32 (m overlapped by Rfi, ~2H); 3.93 (overlapping 
m, 3H); 4.28 (t, IH); 5.15 (d, IH); 5.24 (d, IH); 5.30 (m, IH); 5.75 (br s, IH); 7.31 (d, 
2H); 9.03 (s, IH). 

The second eluting product was the 1 -isomer (1 05 mg). 
MS fESP;) : 412 (MHO for C,fiH,5F2N504S 
25 NMR rPMSO-dj; ^ 6: 2.81 (m, 2H); 3.33 (m overlapped by HA ~2H); 3.92 (overlapping 
m, 3H); 4.26 (t, IH); 4.93 (d, 2H); 5.18 (m, IH); 5.74 (s, IH); 7.31 (d, 2H); 9.48 (s, IH). 

F.Yam ple 76: (5J?V3-f4-f 1-Isopropvlsulfonvl-l .2.f>.6-tetrahvdropvridm-4-vn-3-flttoro- 
phenyn-5-n.2.3-triazol-l-vlm ethynoxazolidin-2-one 
30 (Jie)-3-(4-(l,2,5,6-Tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-yhnethyl)- 
oxazolidin-2-one hydrochloride (380 mg, 1 mM) was dissolvai in water (5 ml), which was 
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then diluted with acetone (10 ml), and solid sodium bicarbonate (0.84 g, 10 mM) added. The 
mixture was stirred and cooled to 0°C, and isopropylsulfonyl chloride (285 mg, 2 mM) added 
dropwise. After stirring for 5 hours, an equal portion of sulfonyl chloride was added, and 
stirring continued for 18 hours. Most acetone was removed by evaporation, the residue 
5 diluted with water (50 ml), and extracted with ethyl acetate (3 x 20 ml). The extracts were 
washed with brine and dried (magnesium sulfate). The residual oil after evaporation was 
purified by chromatography on a 10 g siUca Mega Bond Elut® column, eluting with a 
gradient increasing in polarity from 0 to 5% methanol in dichlorornethane. Relevant fractions 
were combined and evaporated to give the desired product (205 mg). 
10 MSiESE): 450 (MlT) for QA^FNsO^S 

mffiJX^Oa^ 8: 1.37 (d,6H); 2.53(br,2H); 3.22 (heptet, IH); 3.56(td,2H); 3.94 (dd, 
IH); 4.03 (m,2H); 4.16 (t,lH); 4.78 (d,2H); 5.06 (m,lH); 5.92 (m, IH); 7.07 (dd, IH); 
7.19 (td, IH); 7.29 (dd, IH); 7.74 (d, IH); 7.78 (d, IH). 

15 Example 77: f57gV3-f4-n-MethylsuIfoDyl-1.2.5,6-tetrahydropyridin-4-ylV3 
phenylV5^(1.2.3-triazoM-vlmeth vnoxazolidin-2-one 
(5i2)-3-(4-(l,2,5,6-Tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(l,2,3-triaz^^ 
oxazolidin-2-one hydrochloride (380 mg,- 1 mM) was suspended in dichlorornethane (15 ml), 
4-dimethylaiiunopyridine (305 mg, 2.5 mM) added, and the mixture stirred vigoroxxsly for 15 

20 minutes. After cooling to O^C under nitrogen, methanesulfonyl chloride (229 mg, 2 mM) was 
added dropwise, and the mixture stirred 18 hours at ambient temperature. Precipitated solid 
was removed, and the organic solution concentrated, then purified by chromatography on a 10 
g silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 5% 
methanol in dichloromethane. Relevant fractions were combined and evaporated to give the 

25 desired product (30 mg). MSiESE): 422 (MH^^) for C:8H2oFN504S 

NMR rPMSO^d^ ^ 5: 2.52 (br, 2H); 2.92 (s, 3H); 3.34 (t, 2H); 3.84 (m, 2H); 3.89 (dd, IH); 
4.23 (t, IH); 4.82 (d, 2H); 6.01 (br, IH); 7.23 (dd, IH); 7.36 (t, IH); 7.40 (dd, IH); 7.74 
(d,lH); 8.14 (d, IH). 
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Example 78: f5igV3-f4-f1-B thylgulfQiivl-1^.5.6-tetrahydropyridin-4-vlV3-fluornphftn 
5-a.23-triazol-l-vIinethvnoxazoIidin-2-oiie 1 
(5J?>3-(4-(l^,5,6-Tetrahydropyridin-4-yl)0-fluorophenyl)-5<1^3-tria2»l-l^ 

ft 

oxazolidin-2-one hydrochloride (380 mg, 1 wM) was ), was treated with ethanesulfonyl 
5 chloride essentially as in Example 77 to give the desired product (21 mg) after 
chromatography. MS (ESP) : 436 (MET) for C,9H22FNs04S 

NMR (CBC\^ ^ 5: 1.39 (t,3H); 2.55(br,2H); 3.02 (q,2H); 3.53 (t,2H); 3.94(dd,lH); 
3.99 (m,2H); 4.16 (t,lH); 4.78 (d,2H); 5.06 (m,lH); 5.92(br, IH); 7.06(dd,lH); 7.19 
(t, IH); 7.29 (dd, IH); 7.74 (d, IH); 7.78 (d, IH). 

10 

Example 79: (5jgV3-(4-(l -Trifluoromethylsulfonyl-l>2,5,6-tetrahydropyridin-4-ylV3-- 

fliiorophenyl)-5->(1.2>3-triazoM-ylmethynoxazolidiii-2"Oiie 

(5iJ>3-(4-(l,2,5,6-Tetrahydropyridin-4-yl)-3-fluorophenyl>5-^ 

oxazolidin-2-one hydrochloride (380 mg, 1 mM) was treated with trifluoromethanesulfonyl 
1 5 chloride essentially as in Example 76. Crude material was purified by chromatography on a 5 
g siUca Mega Bond Elut® column, eluting with a gradient increasing in polarity fi:om 0 to 
10% methanol in dichloromethane. Relevant fractions were combmed and evaporated to give 
the desired product (444 mg). MS rESPV . 476 (MH*) for Ci8Hi7F4N504S 

NMR rPMSO-d^ ^ 6: 2.55 (br, 2H); 3.71 (t, 2H); 3.88 (dd, IH); 4.16 (m, 2H); 4.23 (t, IH); ; 
20 4.81 (d, 2H); 5.13 (m, IH); 6.02 (br, IH); 7.24 (dd, IH); 7.38 (t, IH); 7.42 (dd, IH); 7.74 - 
(d, IH); 8.14 (d, IH). 

Example 80: (5RV3~(M -r3-ChloropropvnsulfQnyl-l>2.5.6-tetrahvdropvridiii-4-yn-3- 
fluorophenyl)-5-fl.2.3-triazol-l-ylmethvnoxazolidiii-2-one 

25 (5J?)-3-(4-(l ,2,5,6-Tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-yhnethyl)- 
oxazolidin-2-one hydrochloride (380 mg, 1 mM) was treated with 3-chloropropylsulfonyl 
chloride essentially as in Example 76. After the reaction, the precipitate was filtered, washed 
with water (10 ml), diethyl ether (2x10 ml), and dried to give the desired product (245 mg). 
MS fESPV 484 (MH*) for C20H23CIFN5O4S 

30 NMR rPMSQ-dj ;) 6: 2.12 (quintet, 2H); 2.49 (br, obscured by DMSO, ~2H); 3.21 (t,2H); 
3.42 (t,2H); 3.73 (t,2H); 3.89 (overlapping m, 3H); 4.23 (t, IH); 4.82 (d,2H); 5.13 (m. 
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IH); 6.01 (br, IH); 7.23 (dd, IH); 7.35 (t, IH); 7.41 (dd, IH); 7.74 (d, IH); 8.14 (d, IH). 

Example 81 : (5RV3-(4.n -TZ-Methoxv eth ynsnlfon vl-1 .2.5.6-tetra h vdropvridin-4-ylUV 
flnorophenyI)-S-(1.23-triazoI-l-ylmethyl)oxazolidin-2-one 

5 (ii?)-3-(4-(l,2,5,6-Tetrahydropyridin-4-yl)0-fluorophenyl)-5-(U3-triazol4-ylme 
oxazolidin-2-one hydrochloride (380 mg, 1 mM) was treated with 2-methoxyethylsulfoiiyl 
chloride essentially as in Example 79. Cbromatogn^hy gave the desired product (65 mg). 
MS reSPV . 466 (MIT) for C20H24FN5OJS 

NMR (CDC1;, ;> 5: 2.55 (br, 2H); 3.25 (t, 2H); 3.37 (s. 3H); 3.50 (t, 2H); 3.77 (t, 2H); 3.92 
10 (m, IH); 3.97 (m, 2H); 4.16 (t, IH); 4.78 (d, 2H); 5.06 (m, IH); 5.91 (br, IH); 7.06 (dd, 
IH); 7.18 (t, IH); 7.29 (dd, IH); 7.74 (d, IH); 7.78 (d, IH). 

Example 82 : f5gV3-r3-FlBoro-4-fi<7?..S')-oxo-3.6-d ihvdro-2H-thiopvran-4-vnphenyl)-5- 
(1.2.3-triazol-l-ylmethyI)oxazolidiii-2-one 

15 




(5i?)-3-[4-(3,6-dihydro-2fir-thiopyrau-4-yl)-3-fluorophenyl]-5-(l,2,3-triazol-l- 
yhnethyl)oxazolidin-2-one (Example 83; 1 .25 g, 3.5 mmol) was stirred in a mixture of 
methanol and ethyl acetate (1:1, 50 ml) at ambient temperature. Sodium periodate (0.93 g, 4.3 

20 mmol) in water (10 ml) was added dropwise, and it was stirred for 18 hours. Precipitated salts 
were removed by filtration and solvents were removed under vacuum. The residue was 
cbromatographed on siUca gel, washing with 25% acetone in dichioromethane, then eluting 
with 5 to 7% methanol in dichioromethane to give the title product (1.152 g). 
MS rSSP) : 377 (MH*) for CpH^FNAS 

25 ^H-NMR rPMSQ-d^ ^ 6: 2.57 (m, IH); 2.91 (m, IH); 2.97 (m, IH); 3.13 (m, IH); 3.39 (m, 

IH); 3.67 (m, IH); 3.92 (dd, IH); 4.27 (dd, IH); 4.86 (m, 2H); 5.17 (m, IH); 5.84 (m, 
IH); 7.28 (dd, IH); 7.39 (dd, IH); 7.45 (dd, IH); 7.79 (d, IH); 8.20 (d, IH). 
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Example 83 : f5jgV3-[4-r3,6-dihydrQ-2g-thiopyran>4-ylV3-fluorophenyl]-5-n.2.3-^^^ 
l"ylmethyl)oxazolidin"2-one 



(5i?)-3-[4-(3,6-dihydro-2i/'-tWopyran-4-yl)-3-fluorophenyl]-5-^ 
5 (2g, 5.7 mmol) was dissolved in dioxane (10 ml). Bicyclo[2.2.1]hepta-2,5-diOTe (3.1 ml, 28.7 
mmol) was added and it was refluxed under nitrogen for 18 hours. The solvent was 
evaporated in vacuo and the residue subjected to chromatography on silica gel eluting with 
25% ethylacetate in dichloromethane to give the title compoimd (1.51 g). 
MS ffiSP^ : 361 (MET) for C^H.^FNAS 
10 ^H-NMR fDMSQ-d^ ;> 6: 2.56 (m,2H); 2.83(dd,2H); 3.31 (m,2H); 3.91 (dd, IH); 4.26 

(dd, IH); 4.86 (m, 2H); 5.17 (m, IH); 6.06(m, IH); 7.25 (dd, IH); 7.33 (dd, IH); 7.42 (dd, 
IH); 7.78 (d, IH); 8.19 (d, IH). 

The above Examples 82 & 83 were prepared from the intermediates below: 

15 

(5j?V3-[443.6-dihvdrQ-2Jy-tMQpwan-4-vlV3-fluQrophenvl]>5-a2^ 
Methanesulfonic acid(5if)-3-[4-(3,6-dihydro-2//-thiopyran-4-yl)-3-fluorophenyl]-2-oxo- 
oxazolidin-5-ylmethyl ester (8 g, 19.7 mmol) and sodium azide (4 g, 61.5 mmol) were heated 
in N,N-dimethylformamide (75 ml) at 80^C for 2 hours. It was cooled to room temperature, 
20 diluted with ethyl acetate, washed with potassium phosphate buffer (pH 7) and with water and 
dried over sodium sulfate. After evaporation of the solvent the title product was obtained as a 
brown oil (--7 g, crude). 

^H-NMR fDMSQ-d g;^ 5: 2.56 (m, 2H); 2.83 (dd, 2H); 3.31 (m, 2H); 3.71 (dd, IH); 3.80 

(dd, IH); 3.81 (dd, IH); 4.17 (dd, IH); 4.92 (m, IH); 6.06(m, IH); 7.34 (m, 2H); .7.50 (m, 
25 IH). 
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Methanesulfonic acid r5JgV3-[443.6-dihvdro-2/f-thiQpwan-4--vlV3-fluQr^^ 

oxazQlidin-5-ylmethyl ester 




(5if)-3-[4-(3,6-dihy(to-2Jy-thiopyran-4-yl)-3-fluorophenyl]-5-hy(^^ 
5 one (14 g, 45.3 mmol) was dissolved in dichloromethane (300 ml) and triethylamine (8.8 ml, 
63.3 mmol) was added. It was cooled to -20°C and methanesulfonyl chloride (4.22 ml, 54.4 
mmol), dissolved in dichloromethane (50 ml), was added dropwise. The reaction mixtm'e was 
allowed to warm to room temperature and was quenched with potassium phosphate bufTer (pH 
7). Dichloromethane was ranoved under vacuum and it was extracted with ethyl acetate, 
10 washed with water and dried over magnesium sulfate. The title compound (16.9 g) was 
precipitated from dichloromethane by addition of hexane. 

^H-NMR (DMSO-d^ ^ 6: 2.56 (m,2H); 2.83(dd,2H); 3.28 (s,3H); 3.32 (m,2H); 3.85 (dd, 

IH); 4.21 (dd, IH); 4.48 (dd, IH); 4.53 (dd, IH); 5.04 (m, IH); 6.07 (m, IH); 7.33 (dd, 
IH); 7.36 (dd, IH); 7.50 (dd, IH). 

15 

(5j?)-3-[4-(3.6"dihydro-2jy-thiopyran-4-yl)"3-fluorophenyl]-5-hydroxymethy 

4-(2-Fluoro-4-ben2yloxycarbonylaminophenyl)-3,6-dihydro-2/f4hiopyran (15.3 g, 44.6 mM) 
was dissolved in dry tetrahydrofuran (175ml) and stirred under nitrogen at -70**C. 

20 w-Butyllithium (1.6M in hexanes, 30ml, 175 mM) was run in over 20 minutes, keeping the 
temperature below -60°, and the mixture then stirred a further 10 minutes at -70°C. A 
solution of (i{)-glycidyl butyrate (6.42 g, 44.62 mM) dissolved in dry tetrahydrofuran (10 ml) 
was added dropwise over 10 minutes keeping temperature below -60°, and the mixture left to 
warm to ambient temperature over . 1 8 hours. Methanol (29ml). was.added, and the mixture - 

25 stirred for 10 minutes only. Saturated aqueous sodium bicarbonate (200 ml) was added, and 
the mixture extracted with ethyl acetate (400 ml). The extract was washed with saturated 
aqueous sodium bicarbonate (100ml), brine (100ml), dried (magnesium sulfate). Filtered and 



wo 01/81350 



117 



PCT/GBOl/01815 

4 



evaporated. The crude product was purified on a 300 g silica sinter column , eluting with a 
gradient from 0% to 100% ethyl acetate in dichloromethane. Relevant fractions were 



the desired product (1 1.3 g). MS (ESP) : 310 (MH*) for CjjHijFNOjS 
5 NMR (DMSO-d^ 6: 2.52 (m overlapped by DMSO, ~2H); 2.78 (t,2H); 3.27(xn,2H); 

3.52 (m. IH); 3.65 (m, IH); 3.80 (dd, IH); 4.06 (dd, IH); 4.65 (m. IH); 5.19 (t, IH); 6.01 
(s, IH); 7.28 (m, 2H); 7.47 (dd, IH). 

4-(2-Fluoro-4-ben2vloxvcarbonvl aminophenvl V 3 .6-dihvdro-2fl-thiopvran 



4-(2-Fluoro-4-aminophenyl)-3,6-dihydro-2fl^thiopyran (9.8 g, 46.8 mM) was dissolved in dry 
dichloromethane (196ml), pyridine (6.23g, 79.1 mM) added, and the mixture stirred undo: 
nitrogen at -20''. A solution of benzyl chloroformate (9.54g, 53.9 mM) dissolved in diy 
dichloromethane (25 ml) was added dropwise, and the mixture left to warm to ambient 
1 5 temperature over 1 8 hours. The mixture was washed with IM hydrochloric acid (200 ml), 
then brine (100 ml), dried (magnesium sulfate), filtered aad evaporated to a small volume. 
The addition of iyohexane (300 ml) precipitated the desired product (15.5 g). 
MS ^Negative ESPV 342 (M-ff) for Ci^HigFNOjS 

NMR (DMSO-d^ 5: 2.50 (s,2H); 2.79 (t,2H); 3.26 (m,2H); 5.15 (s,2H); 5.99 (s,lH); 
20 7.18 (m,2H); 7.38 (m,6H); 10.01 (s, IH). 

4-f2>FluQro->4-aminophenylV3.6-dihydro>>2//>thiopyran 

4-Hydroxy-4-(2-fluoro-4-aminophenyl)tetrahydrothiopyran (11.35 g, 50 mM) and butylated 
hydroxytoluene (50 mg) as antioxidant were suspended in a mixture of concentrated 
25 hydrochloric acid (37%, 200 ml) and water (50 ml), and stirred at 80"* under nitrogen for 18 
hours. Glacial acetic acid (150 ml) was added, and reaction continued at 80*" for a further 5 
hours. After cooUng, the reaction was made basic by the cautious addition of concentrated 
ammonia and ice. The mixture was extracted with diethyl ether (400 ml), the extract washed 
with water (100 ml), brine (100 ml), dried (magnesium sulfate), filtered and evaporated to 



combined, reduced to a small volume, and diluted with an excess of wohexane to precipitate 



10 
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give the title product (10 g) as a dark oil. 



NMR (CDCl^ ^ 8: 2.59 (m,2H); 2.72 (t,2H); 3.30 (m,2H); 3.80(br,2H); 5.93 (m, IH); 



5 Example 84 : /^5J?V3-r4-fl,l--dioxo-3,6-dihydro-2H>thiopyraD-4-vn-3-fluorQphenvI]-.5- 
(l>23-triazoH"ylmethyl)oxazolidin'2-one 



(ii?)-3-[4-(3,6-dihydro-2i?-thiopyran-4-yl>3-fluoropheny^^ 

. 1 0 ylmetliyl)oxazolidin-2-one (250 mg, 0.7ininol) was dissolved in dichloromethane (10 ml). 
Metachioroperbenzoic acid (--70%, 0.54 g, -2.2 mmol), dissolved in dichloromethane (5 ml) 
was added dropwise under ice-cooling. It was allowed to warm to room temperature and 
stirred for 2 hours. The reaction mixture was diluted with ethylacetate, washed with 5% 
aqueous sodium thiosulfate solution, saturated aqueous sodiumhydrogen carbonate solution 

15 and with water. It was dried over sodium sulfate and the solvent evaporated under vacuum. 
The residue was chromatographed on silica gel, elutmg with 3% methanol in dichloromethane 



to give the title product (197 mg). MS (ES?) : 393 (MHT) for CnH„FN404S 

^H-NMR (DMSQ-d 6^ 6: 2,97 (m,2H); 3.36 (m, 2H); 3.93 (m, 3H); 4.27 (dd, IH); 4.86 (m, 

2H); 5.18 (m, IH); 5.83 (m, IH); 7.29 (dd, IH); 7.40 (dd, IH); 7.47 (dd, IH); 7.78 (s, IH); 
20 8.19 (s,lH). 



6.35 (dd, IH); 6.39 (dd, IH); 6.97 (t, IH). 
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Example 8S : f5^V3-r3.j;.n iflnoro-4-ar».^)-oYo-.^.fi-dihvdro-2H-thmpvran-4-yn- 
Phenvn-5-f 1 .23-tria2ol-1 - ylmethvnQxazolidin-2-nn« 




F 



(5i?)-3-[4-(3,6-dmydro-2/?-thiopyran-4-yl)-3,5-difluorophenyl3-5-(l^,3-triazol-l- 
5 ylmethyl)oxazolidin-2-one (Example 86; 0.86 g, 2.3 mmol) was stirred in a mixture of 
methanol and ethyl acetate (1:1, 20 ml) at ambient temperature. Sodium periodate (0.50 g, 2.4 
mmol) in water (10 ml) was added dropwise, and the mixture stirred for 3 hours. Precipitated 
salts were removed by filtration and washed with ethyl acetate. The filtrate was washed with 
brine, dried over magnesium sulfate and concentrated to dryness. The residue was 
10 chromatographed on silica gel eluting with 5% methanol in dichloromethane to give the title 
product (0.69 g). MS fESPV 395 (MET) for CnHi^F^NAS 

^IHMEJmiSQid^ 8: 2.41 (brs, IH); 2.80 (m, IH); 2.97 (brs, IH); 3.15 (m, IH); 3.39 

(m, IH); 3.67 (brs, IH); 3.94 (m, IH); 4.25 (dd, IH); 4.85 (brs, 2H); 5.19 (m, IH); 5.75 
(brs, IH); 7.33 (d, 2H); 7.79 (brs, IH); 8.20 (brs, IH ). 

15 

Example 86 : (5/?V3-r4-(3,6-Dihvdrn-2Jy^thiopvra tt^-vlV3,5-difluorophenvl]^^^^^ 
tria2Ql-l->ylmethynQxazolidin>2-nne 

MethanesEulfonic acid (5i?)-3-[4-(3,6-dihydro-2^r4Wopyran-4-yl)0,5-difluorophenyl]-2-oxo- 
oxazolidin-5-yknethyl ester (1.1 g, 5.7 mmol) was dissolved in dry N,N-dimethylfonnamide 

20 (5 ml) and sodium azide (0,35 g, 5.43 mmol) was added. It was heated at 60°C for 18 hours. 
The reaction mixture was cooled to room temperature, diluted with ethylacetate, washed with 
water and dried over magnesium sulfate. Solvent was removed under vacuum to give an oil. 
The crude intermediate azide was not characterized. It was taken up in 1,4-dioxane (20 ml), 
bicyclo[2.2.1]hepta-2,5-diene (1.0 g, 10.9 inmol) was added and it was refluxed for 12Tiours. 

25 Solvent was removed under vacuum and the residue chromatographed on silica gel with 5% 

■ 

metiianol in dichloromethane to give the title compound (0.62g). 
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MaXESE): 379 (MIT) for CpH^F^NAS 

NMR fDMSQ-d£ ^ 5: 2.43 (brs, 2H); 2.83 (dd, 2H); 3.31 (brs,2H); 3.92 (m,lH); 4.25 (dd, 

IH); 4.84 (d, 2H); 5.18 (m, IH); 5.98 (brs, IH); 7.28 (d, 2H); 7.79 (brs, IH); 8.19 (brs, 
IH). 

5 

The above Examples 85 & 86 were prq)ared from the intennediates prepared analagously to 
those used in Examples 82 & 83. 

Example 87 ;r5JtV3-[3.S-Dinuoro-4-a<J?..y)-oxo-3.6-dihvdro-2H-thiopyran-4-yn-phenyi^- 
10 5-(1.2«3-triazol-2-yImethyl)oxazolidin-2-one 




(5i?)-3-[4-(3,6-dihydro-2/y-tMopyran-4-yl)-3,5-Klifluorophenyl]-5-(l,2,3-triazol-2- 
ybnethyl)oxazolidin-2-one (Example 88; 0.48 g, 1.3 mmol) was stirred in a mixture of 

15 methanol and ethyl acetate (1:1, 20 ml) at ambient temperature. Sodium periodate (0.28 g, 1.4 
mmol) in water (10 ml) was added dropwise, and the mixture stirred for 3 hours. Precipitated 
salts were removed by filtration and washed with ethyl acetate. The filtrate was wa^ed with 
brine, dried over magnesium sulfate and concentrated to dryness. Crystallisation firom 
dichloromethane gave the title compound (0.38 g). MS (ESPy . 395 (M£t) for 

20 CnH^^F^NAS 

^H-NMR rPMSO-d^ ;) 6: 2.41 (brs , IH); 2.83 (m, IH); 2.97 (m, IH); 3.11 (m, IH); 3.41 

(m, IH); 3.67 (brs, IH); 3.93 (m, IH); 4.26 ( dd, IH); 4.88 (m, 2H); 5.24 (m, IH); 5.76 
(brd, IH); 7.31 (d, 2H); 7.86 (s, 2H). 
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40 

Example 88 : r5^V3-f4-f:^. 6-dihvdro.2/y-thiopvraii-4-ylV3.5-diflnorophenvl]-j:un.l^<;- 
triazol-2-ylmethvftQxazolidm-2-one 




Sodium hydride (60% in oil, 148 mg, 3.7 mmol) was suspended in dry N^Nf- 
5 dimethylfonnamide (5 ml) and 1,2,3-triazole (0.26 g, 3.7 mmol) was added under nilrogen. It 
was stirred for 5 minutes at room temperature and methanesulfonic acid (ii2)-3-[4-(3,6- 
dihydro-2J?-thiopyran-4-yl)-3,5-difluorophenyl]-2-oxo-oxazolidin-5-ylmethyl ester (see 
Example 86; 1 .0 g, 2.47 mmol) was added. It was heated to 75°C for 3.5 hours, thea cooled to 
room temperature, diluted with aqueous sodium hydrogencarbonate solution (5%, 100 ml) and 
10 extracted with ethylacetate (2 x 100 ml). The organic phase was washed with water (2 x 50 
ml), brine (100 ml), dried over magnesium sulfate and the solvent was ev^orated in vacuo. 
Chromatography on silica gel with a gradient of 10-50% ethylacetate m hexanes gave the title 
compound (0.65g). MS nESP^ : 379. (MET) for CjtH.sFjNAS 

NMR (CPCU 5: 2.53 (m, 2H); 2.89 (dd, 2H); 3.35 (m. 2H); 3.95 (m, IH); 4.25 (dd, IH); 
15 4.83 (m, 2H); 5.09 (m, IH); 5.96 (brs, IH); 7.05 (d, 2H); 7.79 (d, 2H). 

Example 89 : 5mV(3-Oxo-isoxazol -2-vlmethvn.3-r4-(1^^.6-tetrahvdrftpyrid-4-vlU^Jv 
diflnorophenyl)o xazolidin-2-one 

PCT Application No. GB99/01753 (PubUcation No. WO 99/64417) describes the preparation 
20 of 5(R)-Hydroxymethyl-3-(4-(l-ben2yl-l,2,5,6-tetrahydropyrid-4-yl)-3,5- 

difluorophenyl)oxazolidm-2-one (Reference Example 4 of GB99/01753), which is reacted 
under Mitsunobu conditions with 3-hydroxyisoxazole to give 5CR)-Isoxazol-3-yloxymethyl-3- 

(4-(l-benzyl-l,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazohdin-2-one (Reference 
Example 5 of GB99/01753). Purification (by column chromatography) and subsequent 
25 reaction with 1-chloroethyl chloroformate and work-up gives 5(R)-Isoxa2ol-3-yloxymethyl-3- 

(4-(l,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazondin-2-one (Reference Example 6 
ofGB99/01753). 
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During the Mitsunobu reaction the ambident nucleophile 3-hydroxyisoxazole reacts with 
5(R>Hydroxymethyl-3<4-(l-benzyl4^,5,64etrahydropyrid^^ 

difluorophenyl)oxazolidin-2-one to give a quantity of 5(R)-(3-Oxo-isoxazol-2-yhnethyl)-3-(4- 
(1 -benzyl- l,2,5,64etrahydropyrid-4-yl)-3,5-difluorophenyl)oxazoUdin-2K)ne. Failure to 

5 purify (e.g. by suitable column chromatography) the product from the Mitsunobu reaction 
described in GB99/01753 before subsequent reaction with 1-chloroethyl chlorofonnate and 
work-up using hydrochloric acid gives a quantity of 5(R)-(3-Oxo-isoxazol-2-yhnethyl)-3-(4- 
(l,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazoUdin-2-one as the hydrochloride salt, 
which is identified in the mixture by correlation TOCSY NMR (TOtal Correlation 

1 0 Spectroscopy) - methylene carbon attached to the nitrogen of the isoxazolone ring has a shift 
of 48 ppm (characteristic of this Unkage), and by LC-MS ^1H+ 378 - less chloride) using C- 
18 Hichrom RPB column, 5mm, 25cm x 0.46mm i.d; Eluant - 650ml Water, 350ml 
Acetonitrile, 1ml TFA (biograde); Flow - 1.5ml/min; Retention Times N-hhked Piperidene - 
Rt = 2.0 min, O-linked Piperidene - Rt = 3.25 min. 



F Q 




20 Example 90 : 5mW3-Oxo-isoxazol-2-ylmethyn-3-f4-ri-(3-tert-butQxy-2fSV 

hydroxypropaDoyl)-1.2,5,6-tetrahydropyrid-4-yIV3.5-difluoropheDyl)oxazolidiD"2-ODe 




tBuO 

To 3-tert-butoxy-2(S)-hydroxypropanoic acid (343 mmol) in dimethylformamide (DMF) at 
25 20-25°C was added (4-(l,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazolidin-2-one 
hydrocliloride salt (264 mmol; Reference Example 6 of GB99/01753, prepared as described in 
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Example 89 without purification following the Mitsunobu reaction of 3-hydroxyisoxazole 
reacts with 5(R)-Hydroxymethyl-3<4-(l-benzyl-l,2,5,6-tetiahy^^ 

difluorophenyl)oxazolidin-2-one). To the mixture was added l-hydroxybenzotriazole hydrate 
(HOBt; 0.4 eq.) and further DMF (to 6 vol.). The solution was placed under a nitrogen 
5 atmosphere, cooled to IG-WC and EtgN (1.5 eq.) added. l-[3-(Dimethylamino)propyl]-3- 
ethylcarbodiimide hydrochloride (EDCl; 1.4 eq.) dissolved in water (1.5 vol.) was added 
dropwise keeping the temperature below 25°C. After approximately one hour the reaction 
was complete and tert-butyl methylether (MTBE; 1 vol.) followed by water (12 vol.) was 
added. After vigorous stirring for 1 hour the resultant solid was filtered, washed with water 

10 and MTBE, and dried under vacuum at 35-40''C. 

The resultant product (3.71 kg) was dissolved in DCM (8.5 litres) and purified by column 
chromatography eluting with EtOAc/iso-hexane (80:20) collecting the appropriate fractions 
and removing the solvent under reduced pressure to give 5(R)-Isoxazol-3-yloxymethyl-3-(4- 
(l-(3-tert-butoxy-2(S)-hydroxypropanoyl)-l,2,5,6-tetrahydropyrid-4-yl)-3,5- 

15 difluorophenyl)oxazolidin-2-one as a white foam (3.03 kg, 82% yield). The colunm was 
eluted finUier with methanol (50.5 litres) and the solvent removed under reduced pressure to 
give a brown gum (100 g). Trituration of the gum with EtOAc (500 ml) gave the title 
compound as a dark yellow solid (1 OOg). 

IR (KBr disk) (cm^) 1737 (C=0, oxazolidinone), 1638 (C=0, amide); MS (MH+) 522; 
20 NMR (500MHz) assigned via TOCSY and HMQC (Heteronuclear Multiple Quantum 
Coherence spectra - A 1H/13C correlation) - methylene carbon attached to the nitrogen of the 
isoxazolone ring has a shift of 49 ppm (characteristic of this linkage). 

25 l,2.5,6-tetrahvdropvri d-4-vn-3.5-difluorQphenynoxa2Qlidin-2-nne 



Example 90 (5.0g) was slurried in 4M HCl in dioxane (25ml) aad stirred at ambient 
temperature for 24 hours. The gum that formed was washed with dioxane (20 ml) and 




HO 
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triturated with isobutanol (50 ml). The solid that resulted was washed with isobutanol (2x10 
ml) and dried under reduced pressure to give the title compound as a yellow solid (3.4g). 

NMR (500MHz) assigned via TOCSY and HMQC correlation spectra. Methylene carbon 
attached to the nitrogen of the isoxazolone ring has a shift of 47 ppm (characteristic of this 
5 linkage 0-linkage); MS (MH+) 466. 

Example 92 

The following illustrate representative pharmaceutical dosage forms containing a compound 
of the formula (I), an in-vivo hydrolysable ester or a phannaceutically-acceptable salt thereof, 
10 including a phannaceutically-acceptable salt of an in-vivo hydrolysable ester, (hereafter 
compoimd X), for therapeutic or prophylactic use in humans: 



(a) Tablet I mg/tablet 

Compound X 500 

Lactose Ph.Eur. 430 

15 Croscarmellose sodium 40 

Polyvinylpyrrolidone 20 

Magnesium stearate 10 

(b) Tablet II mg/tablet 

Compound X 100 

20 Lactose Ph.Eur 179 

Croscarmellose sodium 12 

Polyvinylpyrrolidone 6 

Magnesium stearate 3 

(c) Tablet HI mg/tablet 
25 Compound X 50 

Lactose Ph.Eur 229 

Croscarmellose sodium 12 

Polyvinylpyrrolidone 6 

Magnesium stearate 3 

30 (d) Tablet IV mg/tablet 

Compound X 1 
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Lactose PLEur 92 

Croscannellose sodium 4 

Polyvinylpyrrolidone 2 

Magnesium stearate 1 

5 (e) Capsple mg/capsule 

CompoxmdX 10 

Lactose Ph.Eur 389 

Croscannellose sodium 100 

Magnesium stearate 1 

10 (f) Injection T 

Compound X 50% w/v 

Isotonic aqueous solution to 100% 

(g) Injection 11 (e.g. bolns) 

Compoimd X 10% w/v 

15 Isotonic aqueous solution to 100% 

(h) Inj^ctfQff m 

Compound X 5% w/v 

Isotonic aqueous solution to 100% 

(i) Injection IV fe.g, infusion^ 

20 Compound X 1% w/v 

Isotonic aqueous solution to 100% 



Buffers, pharmaceutically-acceptable surfactants, oils or cosolvents such as polyethylene 
glycol, polypropylene glycol, glycerol or ethanol, glidants (such as silicon dioxide) or 
25 complexing agents such as a cyclodextrin (for example, hydroxypropyl B-cyclodextrin or 
sulfobutylether fi-cyclodextrin) may be used to aid formulation. Also, improvements in 
aqueous solubility, if desired, may be achieved, for example, by conjugation of a compound 
of formula (I) with a phospholipid (such as a (phospho)chohne derivative) to form a micellar 
emulsion. 

30 Mojg: The above formulations may be obtained by conventional procedures well known in the 
pharmaceutical art, for example as described in "Remington: The Science & Practice of 
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Pharmacy" Vols. I & n (Ed. A.R.Geimaro (Chainnan) et al; Publisher: Mack Publishing 
Company, Easton, Pennsylvania; 19th Edition - 1995) and *Thannaceutics - The Science of 
Dosage Form Design" (Ed. M.E.Aulton; Pubhsher: Churchill Livingstone; first published 
1988). The tablets (a)-(d) may be (polymer) coated by conventional means, for example to 

5 provide an enteric coating of cellulose acetate phthalate. 
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Claims 

1 . A compound of the formula (T), or a phannaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof. 



O 



5 




(0 

wherein 

HET is an N-linked 5-membered heteroaryl ring, containing either (i) 1 to 3 further nitrogen 
heteroatoms or (ii) a further heteroatom selected from O and S together with an optional 
10 fiulher nitrogen heteroatom; which ring is optionally substituted on a C atom by an oxo or 
thioxo group; and/or the ring is optionally substituted on a C atom by 1 or 2 (l-4C)alkyl 
groups; and/or on an available nitrogen atom (provided that the ring is not thereby 
quatemised) by (l-4C)alkyl; or 

HET is an N-linked 6-membered heteroaryl ring containing up to three nitrogen heteroatoms 
15 in total (including the linking heteroatom), which ring is substituted on a suitable C atom by 
0X0 or thioxo and optionally substituted on any available C atom by 1 or 2 (l-4C)alkyl 
substituents; 

Q is selected from Ql to Q9 :- 




Ql Q2 



25 
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Q3 Q4 Q5 Q6 

5 




Q7 Q8 Q9 

1 0 wherein and are independently hydrogen or fluoro; 

wherein A, is carbon or nitrogen; Bj is O or S (or, in Q9 only, NH); Xq is O, S or N-R^ 
(wherein R* is hydrogen, (l-4C)alkyl or hydroxy-(l-4C)alkyl); and wherein 
in Q7 each Ai is independently selected from carbon or nitrogeii, with a maximum of 2 
nitrogen heteroatoms in the 6-membered ring, and Q7 is linked to T via any of the Aj atoms 

15 (when A, is carbon), and linked in the 5-membered ring via the specified carbon atom, or via 
Aj when Aj is carbon; Q8 is linked to T via either of Ihe specified carbon atoms in the 5- 
membered ring, and linked in the benzo-ring via either of the two specified carbon atoms on 
either side of the linking bond shown; and Q9 is linked via either of the two specified carbon 
atoms on either side of the linking bond shown; 

20 wherein T is selected from the groups in (TA) to (TD) below (wherein ARl, AR2, AR2a, 
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl and CY2 are defined hereinbelow); 
(TA) T is selected from the following groups 
(TAa) ARl, ARl-(l-4C)alkyl-, AR2 (carbon hnked), AR3; 
(TAb) ARl-CH(OH), AR2.CH(0H)-, AR3-CH(0H)-; 

25 (TAc) ARl-CO", AR2-C0-, AR3-C0-, AR4-COs 
(TAd) AR1-0-, AR2.0-, AR3-0-; 

(TAe) AR1-S(0)q- , AR2"S(0)q- , AR3-S(0)q- (q is 0, 1 or 2); 
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(TAf) an optionally substituted N-linked (fiilly unsaturated) S-membered heteroaryl ring 
system containing 1, 2 or 3 nitrogen atoms; 

(TAg) a carbon linked tropol-3-one or tropol-4-one, optionally substituted in a position not 
adjacent to the linking position; or 

5 

(TB) T is selected from the following groups :- 
(TBa) halo or (l-4C)a]kyl 

{optionally substituted by one or more groups each independently selected from hydroxy, (1- 
4C)alkoxy, (l-4C)alkanoyl, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, -NRvRw, (1- 
10 6C)alkanoylamino, (l-4C)aIkoxycarbonylamino, H-(l-4C)alkyl-N-(l-6C)alkanoylamino, (1- 
4C)alkylS(0)q- (q is 0, 1 or 2), CYl, CY2 or ARl}; 

(TBb) -NRv^Rw^ ; 

(TBc) ethenyl, 2-(l-4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2- 
nitroethenyl, 2-nitro-2-((l-4C)alkyl)ethenyl, 2-((l-4C)alkylaoiinocarbonyl)ethenyl, 2-((l- 
15 4C)alkoxycarbonyl)ethenyl, 2-(ARl)etiienyl, 2-(AR2)ethenyl; 
(TBd) R^^CO- , R''S(OV (q is 0, 1 or 2) or R^°CS- 
wherein R^° is selected from the following groups > 
(TBda) CYl or CY2; 

(TBdb) hydrogm, (l-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw, ethenyl, 2-(l- 
20 4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitroetiienyl, 2-mtro-2- 

((l-4C)alkyl)ethenyl, 2-((l-4C)alkylaminocarbonyl)ethenyl, 2-((l- 

4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl or 2-(AR2)ethenyl; or 

(TBdc) (l-4C)alkyl {optionally substituted as defined in (TBa) above, or by (1- 

4C)alkylS(0)pNH- or (l«4C)alkylS(0)p.((l-4C)alkyl)N- (p is 1 or 2)}; 
25 wherein Rv is hydrogen or (l-4C)allcyl; Rw is hydrogen or (l-4C)alkyl; Rv^ is hydrogen, (1- 

4C)aUcyl or (3-8C)cycloalkyl; Rw^ is hydrogen, (l-4C)alkyl, (3-8C)cycloalkyl, (l-4C)alkyl- 

CO- or (l-4C)alkylS(0)q- (q is 1 or 2); or 

(TC) T is selected from tiie following groups :- 
30 (TCa) an optionally substituted, fiiUy saturated 4-membered monocycUc ring containing 1 
heteroatom selected from O, N and S (optionally oxidised), and linked via a ring nitrogen or 
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sp^ carbon atom; 

(TCb) an optionally substituted 5-membered monocyclic ring containing 1 heteroatom 
selected from O, N and S (optionally oxidised), and linked via a ring nitrogen atom or a ring 
sp^ or sp' carbon atom, which monocyclic ring is fiilly saturated other than (where 
5 appropriate) at a linking sp^ carbon atom; 

(TCc) an optionally substituted 6- or 7-membered monocyclic ring containing 1 or 2 
heteroatoms independently selected from O, N and S (optionally oxidised), and linked via a 
ring nitrogen atom or a ring sp^ or sp^ carbon atom, which monocycUc ring is fully saturated 
other than (where appropriate) at a linking sp^ carbon atom; or 

10 

(TD) T is selected from the following groups 

(TDa) a bicycUc spiro-ring system containing 0, 1 or 2 ring nitrogen atoms as the only ring 
heteroatoms, the structure consisting of a 5- or 6-membered ring system (linlced via a ring 
nitrogen atom or a ring sp^ or sp^ carbon atom) substituted (but not adjacent to the linking 
15 position) by a 3-, 4- or 5-membered spiro-carbon-linked ring; which bicycUc ring system is 

(i) fixlly saturated other than (where appropriate) at a linking sp^ carbon atom; 

(ii) contains one -N(Rc)- group in the ring system (at least two carbon atoms away from 
the Unking position when the link is via a nitrogen atom or an sp^ carbon atom) or one -N(Rc)- 
group in an optional substituent (not adjacent to the linking position) and is 

20 (iii) optionally further substituted on an available ring carbon atom; or 

(TDb) a 7-, 8- or 9-membered bicyclic ring system (linked via a ring nitrogen atom or a ring 
sp' or sp^ carbon atom) containing 0, 1 or 2 ring nitrogen atoms (and optionally a further O or 
S ring heteroatom), the structure containing a bridge of 1, 2 or 3 carbon atoms; which bicycUc 
ring system is 

25 (i) fuUy saturated other than (where appropriate) at a linking sp^ carbon atom; 

(ii) contains one O or S heteroatom, or one -N(Rc)- group in the ring (at least two carbon 
atoms away from the linking position when the linlc is via a nitrogen atom or an sp^ carbon 
atom) or one •NQE^c)- group in an optional substituent (not adjacent to the linking position) 
and is 

30 (iii) optionally further substituted on an available ring carbon atom; 
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wherein Rc is selected from groups (Rcl) to (Rc5) :- 

(Rcl) (l-6C)alkyl {optionally substituted by one or more (l-4C)alkanoyl groups (including 
geminal disubstitution) and/or optionally monosubstituted by cyano, (l-4C)alkoxy, 
trifluoromethyl, (MQalkoxycarbonyl, phenyl (optionally substituted as for AR defined 
5 hereinafter), (l-4C)alkylS(0)q- (q is 0, 1 or 2); or, on any but the first carbon atom of the (1- 
6C)alkyl chain, optionally substituted by one or more groups (including geminal 
disubstitution) each independently selected from hydroxy and fluoro, and/or optionally 
monosubstituted by oxo, -NRvRw [wherein Rv is hydrogen or (MQalkyl; Rw is hydrogen 
or (l-4C)alkyl], (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, l5l-(l-4C)alkyl-N-(l- 
10 6C)alkanoylamino, (l-4C)alkylS(0)pNH- or (l-4C)allcylS(0)p-((l-4C)alkyl)N- (p is 1 or 2)}; 
(Rc2) R^^CO- , R^'SOa- or R^'CS- 
wherem R^^ is selected from (Rc2a) to (Rc2e) :- 

(Rc2a) ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl, CY2; 

(Rc2b) hydrogen, (l-4C)aIkoxycarbonyl, trifluoromethyl, -NRvRw [wherein Rv is 

15 hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl], ethenyl, 2-(l-4C)alkylethenyi, 2- 
cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitroefhenyl, 2-nitro-2-((l-4C)alkyl)ethenyl, 
2-(( 1 -4C)alkylairunocarbonyl)ethenyl, 

2-((l-4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 
(Rc2c) (l-10C)alkyl 

20 {optionally substituted by one or more groups (mcluding geminal disubstitution) each 
independently selected from hydroxy, (l-10C)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, (1- 
4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkanoyl, phosphoryl [-0-P(0)(0H)2, and 
mono- and di-(l-4C)alkoxy derivatives thereof], phosphiiyl [-0-P(0H)2 and mono- and di-(l- 
4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group 

25 selected from phosphonate [phosphono, -P(0)(0H)2, and mono- and di-(l-4C)alkoxy 
derivatives thereof], phosphinate [-P(0H)2 and mono- and di-(l-4C)alkoxy derivatives 
thereof], cyano, halo, trifluoromethyl, (l-4C)alkoxycaibonyl, (1 -4C)alkoxy-(l 
4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, (l-4C)alkylamino, 
di((l-4C)alkyl)amino, (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N-(l-4C)alkyl-N- 

30 (l-6C)alkanoylamino, (l-4C)alkylaminocarbonyl, di((MC)alkyl)aminocarbonyl, (1- 
4C)alkylS(0)pNH-, (l-4C)alkylS(0)p-((l-4C)alkyl)N-, fluoro(l-4C)alkylS(0)pNH-, 
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fluoro(l-4C)alkylS(0)p((l-4C)alkyl)N-, (l-4C)alkylS(0)q- [the (l-4C)alkyl group of (1- 

4C)alkylS(0)q- being optionally substituted by one substituent selected from hydroxy, (1- 

4C)alkoxy, (1 -4C)alkanoyl, phosphoryl [-0-P(0)(0H)2, and mono- and di-(1.4C)alkoxy 
derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and di-(l-4C)alkoxy derivatives 
5 thereof], amino, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l- 
4C)alkoxycarbonyl5 (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, carboxy, (1- 
4C)alkylamino, di((l-4C)alkyl)amino, (l-6C)aIkanoylamino, (l-4C)alkoxycarbonylamino, N- 
(l-4C)alkyl-N-(l-6C)alkanoylamino, (l-4C)alkylaminocarbonyl, di((l- 
4C)alkyl)aminocarbonyl, (l-4C)alkylS(0)pNH-, (l-4C)alkyIS(0)p-((l-4C)alkyl)N-, (1- 

10 4C)alkylS(0)q-, AR1-S(0)q- , AR2-S(0)q- , AR3^S(0)q- and also AR2a, AR2b, AR3a and 

AR3b versions of AR2 and AR3 containmg groups], CYl, CY2, ARl, AR2, AR3, AR1-0-, 
AR2-0-, AR3-0-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- , AR1-NH-, AR2-NH-, AR3-NH- 

(p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of AR2 and 

AR3 containing groups} ; 
15 (Rc2d) R"C(0)0(l-6C)alkyI wherein R''' is ARl, AR2,(l-4C)aUcylamino (the (1- 

4C)aIkyl group being optionally substituted by (l-4C)aIkoxycarbonyl or by carboxy), 

benzyloxy-(l-4C)alkyl or (l-10C)alkyl {optionally substituted as defined for (Rc2c)}; 

(Rc2e) R"0- wherein R" is benzyl, (l-6C)alkyl {optionally substituted as defined for 

(Rc2c)}, CYl, CY2 or AR2b; 
20 (Rc3) hydrogen, cyano, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-((l- 

4C)alkylaminocarbonyl)ethenyl, 2-((l-4C)aIkoxycarbonyl)ethenyl, 2-nitroethenyl, 2-nitro-2- 

((l-4C)alkyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, or of the formula (Rc3a) 

R16 

(Rc3a) 

25 

wherein X*"* is -OR", -SR", -lSIHR"and -N(R")j 

wherein R" is hydrogen (when X°" is -NHR"and -N(R")2), and R" is (l-4C)alkyl, phenyl or 
AR2 (when X°° is -OR", -SR" and -NHR"); and R'* is cyano, nitro, (l-4C)aUcylsulfonyl, (4- 
7C)cycloalkylsulfonyl, phenylsulfonyl, (l-4C)alkanoyl and (l-4C)alkoxycarbonyl; 
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(Rc4) trityl, ARl, AR2, AR2a, AR2b, AR3, AR3a, ARSb; 
(Rc5) Rd0CCRe)=CH(C=O)-, RfC(=0)C(=OK RgN=C(Rh)C(=0)- or 
RiNHC(Rj)=CHC(=0)- wherein Rd is (l-6Qalkyl; Re is hydrogen or (l-6C)alkyl, or Rd and 
Re together form a (3-4C)alkylene chain; Rf is hydrogen, (l-6C)a]kyl, hydroxy(l-6C)alkyl, 
5 (l-6C)alkoxy(l-6C)alkyl, -NRvRw [wherein Rv is hydrogen or (l-4C)a]lcyl; Rw is hydrogen 
or (MQalkyl], (l-6C)aIkoxy, (l-6C)alkoxy(l-6C)alkoxy,hydroxy(2-6C)alkoxy, (1- 
4C)alkylainmo(2-6C)alkoxy, di-(l-4C)aIkylamino(2-6C)alkoxy; Rg is (l-6C)alkyl, hydroxy 
or (l-6C)alkoxy; Rh is hydrogen or (l"6C)alkyl; Ri is hydrogen, (l-6C)alkyl, ARl, AR2, 
AR2a, AR2b and Rj is hydrogen or (l-.6C)alkyl; 
10 wherein 

ARl is an optionally substituted phenyl or optionally substituted naphthyl; 
AR2 is an optionally substituted 5- or 6-membere'd, fully unsaturated (i.e with the maximum 
degree of unsaturation) monocyclic heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 
15 linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quatemised; 
AR2a is a partially hydiogenated version of AR2 (i.e. AR2 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom or hnked via a ring nitrogen 
atom if the ring is not thereby quatemised; 

AR2b is a fully hydrogenated version of AR2 (i.e. AR2 systems having no unsaturation), 

20 linked via a rinjg carbon atom or linked via a ring nitrogen atom; 

AK3 is an optionally substituted 8-, 9- or 10-membered, fiilly unsaturated (i.e with the 
maximum degree of unsaturation) bicycUc heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 
linked via a ring carbon atom in either of the rings comprising the bicyclic system; 

25 AR3a is a partially hydrogenated version of AR3 (i.e. AR3 systems retaining some, but not 
the full, degree of unsaturation), linlced via a ring carbon atom, or linked via a ring nitrogen 
atom if the ring is not thereby quatemised, in either of the rings comprising the bicyclic 
system; 

AR3b is a fiiUy hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation), 
30 linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings 
comprising the bicychc system; 
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AR4 is an. optionally substituted 13- or 14-member6d, fiilly unsaturated (i.e with the 
maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms 
iadependently selected from O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 
linked via a ring carbon atom in any of the rings comprising the tricyclic system; 
5 AR4a is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not 
the fiill, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if the ring is not thereby quatemised, in any of the rings comprising the tricyclic system; 
CYl is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring; 
CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring. 

10 

2. A compound of the foimula (I), or a phaniiaceutically-accq)table salt, or an in-vivo- 
hydrolysable ester thereof, as claimed in claim 1; wherein Q is Ql wherein are 
independently hydrogen or fluoro; and the groiq)s defined in (TCa) to (TCc) are defined by 
fonnulae (TCI) to (TC4) :- 



RP 




(TCI) (TC2) (TC3) (TC4) 

wherein in (TCI) : >A3-B3- is >C(Rq)-CH(Rr)- and G is -0-, -S-, -SO-, -SO2- or >N(Rc); 
wherein in (TC2) : ml is 0, 1 or 2; >A3-B3- is >C=C(Rr)- or >C(Rq>CH(Rr> and G is -0-, - 

20 S-, -SO-, -SO2- or >N(Rc); 

wherein in (TC3) : ml is 0, 1 or 2; >A3-B3- is >C(Rq)-CH(Rx)- (other than when Rq and Rr 
are both together hydrogen) and G is -0-, -S-, -SO-, -SO2- or >N(Rc); 
wherein in (TC4) : nl is 1 or 2; ol is 1 or 2 and nl + ol = 2 or 3; >A3-B3- is >C=C(Rr)- or 
>C(Rq)-CH(Rr)- or >N-CH2- and G is -0-, -S-, -SO-, -SOj- or >N(Rc); Rp is hydrogen, (1- 

25 4C)alkyl (other than when such substitution is defined by >A3-B3-), hydroxy, (l-4C)alkoxy or 
(l-4C)alkanoyloxy; 

wherein in (TCI), (TC2) and (TC4); ml, nl and ol are as defined hereinbefore : 
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>A3-B3. is >N-CH2- and G is >C(R")(R"), >C=0, >C-OH, >C-(l-4C)alkoxy, >C=N-OH, 
>0=N-(l-4C)alkoxy, >C=N-lSIH-(l-4C)alkyl, >C=N-N((l-4C)alkyl)j (the last two (1- 
4C)alkyl groups above in G being optionally substituted by hydroxy) or >C=N-N-C0-(1- 
4C)alkoxy; wherein > represents two single bonds; 
5 Rqis hydrogen, hydroxy, halo, (l-4C)alkyl or (l-4C)alkanoyloxy; 
Rr is (independently where appropriate) hydrogen or (l-4C)alkyl; 

R" is hydrogen, (l-4C)alkyl, fluoro(l-4C)alkyl, (l-4C)alkyl-thio-(l-4C)alkyl or hydroxy-(l- 

4C)alkyl and R^^ is -[C(Rr)(Rr)]^-N(Rr)(Rc) wherein m2 is 0, 1 or 2; 

and, other than the ring substitution defined by G, >A3-B3- and Rp, each ring system may be 

1 0 optionally further substituted on a carbon atom not adjacent to the Imk at >A3- by up to two 
substituents independently selected fix)m (l-4C)alkyl, fluoro(l-4C)alkyl (including 
trifluoromethyl), (l-4C)alkyl-thio-(l-4C)alkyl,hydroxy.(l-4C)alkyl, amino, amino-(l- 
4C)alkyl, (l-4C)alkanoylamino, (l-4C)aIkanoylamino-(l-4C)alkyl, carboxy, (1- 
4C)alkoxycarbonyl, AR-oxymethyl, AR-thiomethyl, oxo (=0) (other than when G is >N-Rc 

15 and Rc is group (Rc2) defined hereinbefore) or independently selected firom Rc; and also 
hydroxy or halo (the last two optional substituents only when G is -O- or -S-); 
wherein AR is optionally substituted phenyl, optionally substituted phenyl(l-4C)alkyl, 
optionally substituted naphthyl, optionally substituted 5- or 6-membered heteroaryl; 
an optionally substituted 5/6 or 6/6 bicyclic heteroaryl ring system, in which the bicycUc 

20 heteroaryl ring systems may be linked via an atom in either of the rings comprising the 
bicycUc system, and wherein both the mono- and bicyclic heteroaryl ring systems are linked 
via a ring carbon atom and may be (partially) hydrogenated; and 
Rc is selected firom groups (Rcl) to (Rc5) defined in claim 1. 

25 3. A compound of the formula (J), or a pharmaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, as claimed in claims 1 and 2, in which the optional substituents in 
AR are independently selected from halo, (l-4C)alkyl , hydroxy, nitro, carbamoyl, (1- 
4C)allcylcarbamoyl, di-((l-4C)alkyl)carbamoyl, cyano, trifluoromethyl, trifluoromethoxy, 
amino, (l-4C)alkylamino, di((l-4C)alkyl)amino, (l-4C)allcyl S(0) - (q is 0, 1 or 2), carboxy, 

30 (l-4C)alkoxycarbonyl, (2-4C)alkenyl, (2 4C)alkynyl, (l-4C)alkanoyl, (l-4C)alkoxy, (1- 
4C)alkylS(0)2ainino, (l-4C)alkanoylamino, benzoylamino, benzoyl, phenyl (optionally 
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substituted by iq) to three substituents selected firom halo, {lAC)dSkoxy or cyano), furan, 
pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridiue, isoxazole, oxazole, 
isothiazole, thiazole, thiophene, hydroxyiinino(l-4C)aIkyl, (l-4C)alkoxyimino(l-4C)alkyl, 
hydroxy-(l-4C)alkyl, halo-(l-4C)alkyl, nitro(l-4C)alkyl, amino(l-4C)allQrl, cyano(l- 
S 4C)alkyl, (l-4C)alkanesulfonamido, aminosulfonyl, (l-4C)alkylaminosulfonyl and di-((l- 
4C)a]kyl)aminosulfonyl. 

4. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, as claimed in any of claims 1-3, ^aid the groups defined in 
10 (TCa) to (TCc), and (TCI) to (TC4) are defined by formulae (TC5) to (TCI 1) :- 




(TC5) (TC6) (TC7) 




Rc-HN 




Rc 

\ 

— N 



Rc-HN 



\ 



15 



Rc 



\ 



N 



\ 



(TC8) 



(TC9) 



(TCIO) (TCll) 



Rc is as defined ki claim 1 



5. A compound of tiie formula (IC), or a pharmaceutically-acceptable salt, or an in-vivo- 
20 hydrolysable ester thereof, as claimed in any of claims 1-4, 




O 



Rep— N / 



(IC) 

wherein HEX is as claimed in any of claims 1-4; and are independently hydrogen or 
fluoro; Rpl and Rp2 are independently hydrogen, AR-oxymethyl or AR-thiomethyl [wherein 
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AR is phenyl, phenyl-(l-4C)aIkyl, naphthyl, furan, pyrrole, pyrazole, imidazole, triazole, 
pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole or thiophene], (1- 
4C)alkyI, carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (l-4C)aJkoxymethyl or carbamoyl 
and Rq) is cyano, pyrimidin-2-yl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl or Rep is 
5 of the formula R'^^CO-, R''*S02- or R"^CS- {wherein R"* is hydrogen, (l-5C)alkyl 

[optionally substituted by one or more groups each independently selected from hydroxy and 
amino, or optionally monosubstituted by (l-4C)alkoxy, (l-4C)allq^lS(0)q-, (l-4C)alkylamino, 
(l-4C)alkaaoyl, naphthoxy, (2-6C)alkanoj'lamino or (l-4C)alIcy'lS(0)pNH- wherein p is 1 or 
2 and q is 0, 1 or 2], imidazole, triazole, pyrimidine, pyridazine, pyridme, isoxazole, oxazole, 
10 isothiazole, thiazole, pyridoimidazole, pyrimidoimidazole, quinoxaline, quinazoline, 
phthalazine, cinnoline or naphthyridme, or R'** is of the formula R'"'C(0)0(l-6C)alkyl 
wherein R"p is (l-6C)alkyl}, or Rep is of the formula RfC(=0)C(=0> wherein Rf is (1- 
6C)alkoxy. 

15 6. A compound of the formula (IC), or a phannaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, as claimed in any of claims 1-5, wherein HET is triazole or 
tetrazole. 

7. A compound, as claimed in any of claims 1-6, being 

20 ((-Ji2)-3-(4-(l-(2-Hydroxyacetyl)-l,2,5,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-(l,2,3- 
triazol- 1 -yhnethyl)oxazolidin-2-one; 

(5it)-3-(4-(l-((25)-2,3-Dihydroxypropionyl)-l,2,5,6-tetrahydropyridin-4-yl)-3,5-difluoro- 
phenyl)-5-(l,2,3-triazol-l-yhnethyl)oxazoUdin-2-one; 

(5J2)-3-(4-(l-(2-Hydroxyacetyl)-l,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(l,2,3- 
25 triazol-l-ylmethyl)oxazolidin-2-one; 

W-3-(4-(l-((2iS)-2,3-Dihydroxypropionyl)-l,2,5,6-tetrahydropyridm-4-yl)-3-fluorophenyl)- 
5-(l,2,3-triazol-l-ylmethyl)oxazoUdin-2-one; or a phannaceutically-acceptable salt, or an in- 
vivo-hydrolysable ester thereof. 



30 8. A compound, as claimed in claim 1, being 

(5ii)-3-(3,5-Difluoro-4-(3,6-dihydro-l,l-dioxo-2iJ-thiopyran-4-yl)phenyl)-5-(l,2,3-triazol-l- 
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ylinethyl)oxazolidm-2-one. 



9. A process for the preparation of a compound of the formula (I) as claimed in claim 1, 
or pharmaceutically-acceptable salts or in \nvo hydrolysable esters thereof, which comprises 
5 of(a)to(d):- 

(a) modification of a substituent in or introduction of a substituent into another 
compoimd of formula (I); 

(b) reaction of a compound of formula (II) : 

O 

A 

Q — N O 

N \r 



10 (n) 

wherein Y is a displaceable group (which may be preformed, such as chloro or mesylate, or 
generated in-situ, for example under Mitsunobu conditions) 
with a compound of the formula (DDL) : 

HET 

15 (HI) 

wherein HET is HET-H fi:ee-base form or HET- anion formed from the free base form; or 
(c) by reaction of a compound of the formula (IV) : 

Q-Z 
(IV) 

20 wherein Z is an isocyanate, amine or urethane group with an epoxide of the formula (V) : 




(V) 



(d) " for HET as 1,2,3-triazole by cycloaddition via the azide (wherein Y in (II) is azide); 
25 and thereafter if necessary: (i) removing any protecting groups; (ii) forming a 
pharmaceutically-acceptable salt; (iii) forming an in-vivo hydrolysable ester. 
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10. A method for producing an antibacterial effect in a warm blooded animal which 
comprises administering to said animal an effective amount of a compound of the formula (I) 
as claimed in any one of claims 1 to 8, or a pharmaceutically-acceptable salt, or in-vivo 
hydrolysable ester thereof 

11. A compound of the formula (I) as claimed in any one of claims 1 to 8, or a 
pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof for use as a 
medicament. 

12. The use of a compound of the formula (I) as claimed in any one of claims 1 to 8, or a 
pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, in the manxxfacture of 
a medicament for use in the production of an antibacterial effect in a warm blooded animal. 

13. A pharmaceutical composition which comprises a compound of the formula (T) as 
claimed in any one of claims 1 to 8, or a pharmaceutically-acceptable salt or an in-vivo 
hydrolysable ester thereof, and a pharmaceutically-acceptable diluent or carrier. 



KM I CKIMA I lUIMML dCMKUn KCrV^K I 



PCT/GB 01/01815 



A. CLASSIRCATION OF SUBJECT UATTER , , , 

IPC 7 C07D491/10 C07D413/14 A61K31/42 A61P31/04 
//(C07D491/10 , 317 : 00 , 221 : 00) 

According to tntemallonal Patent Classificalion (IPC) or to both nalional dassincation and [PC 

B. RELDS SEARCHED 

Minimum documentation searched (dassUicaUon system foBowed by classification symbols) 

IPC 7 C07D A61K 



Documentation searctied other ttian minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where pract'u:al, search terms used) 

EPO-Internal , CHEM ABS Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to cfaim No. 


Y 


GREGORY W A ET AL: "ANTIBACTERIALS. 
SYNTHESIS AND STRUCTURE-ACTIVITY STUDIES 
OF 3-ARYL-2-0XO0XAZOLIDINES. I THE B 
GROUP" 

JOURNAL OF MEDICINAL CHEMISTRY, US, AMERICAN 
CHEMICAL SOCIETY. WASHINGTON, 
vol. 32, no. 8, 

1 August 1989 (1989-08-01), pages 
1673-1681, XP000573960 
ISSN: 0022-2623 
examples 23,24 


1-13 


Y 


WO 00 21960 A (ZENECA LTD ;6RAVEST0CK 
MICHAEL BARRY (GB)) 
20 April 2000 (2000-04-20) 
claim 1 


1-13 






/- 




[ y 1 Further documents are listed In the continuation of box C. 


[ Patent family members are listed in annex. 


" Special categories of dted documents : 

'T* later document published after the intemational filing date 
.... ,u . *iu ^...wtut^^^t or priority date and nol In conflict wilb the application but 
•A- docunrient defining the general state of the art which is nol ^^^^ understand the principle or theory underlying the 
considered to be of particular relevance Invention ^ r j / » 

•E' earlier document but published on or after the international -x* document of particular relevance; the clahned Invention 
tiling date cannot be considered novel or cannot be considered to 

'L* document which may throw doubts on priority dalm{s) or involve an inventive step when the document is taken alone 
which fs cited to establish the publication date of another .y. document of particular relevance; the claimed Invention 
dtalion or other special reason (as specified) considered to involve an inventive step when the 

'0* document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu- 
other means ments, such combination being obvious to a person skilled 

•P' document published prior to the international fifing date but 

later than the priority date claimed document member of the same patent family 


- Dateof the actual completion of the international search " 


Ome of mailing of the infemational search report 


20 June 2001 


05/07/2001 




Name and malQng address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijlc 
TeL (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax; (+31-70)340-3016 


Authorized officer 

Grassi, D 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 


pPT/fiR m/niftiR 

rui/ap ui/uioxo , 


C.(ConHnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT | 


Category** 


Citation of document, with indicalion.where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


wo 99 54417 A (ZENECA LTD ;6RAVEST0CK 
MICHAEL BARRY (6B)) 
16 December 1999 (1999-12-16) 
claim 1 




1-13 


Y 


WO 99 64416 A (ZENECA LTD ;6RAVEST0CK 
MICHAEL BARRY (GB)} 
16 December 1999 (1999-12-16) 
claim 1 




1-13 


Y 


US 5 792 765 A (RIEDL BERND ET AL) 
11 Auaust 1998 (1998--08-ll^ 
examples XXIV, 30-35 




1-13 


A 


US 5 981 528 A (GRAVESTOCK MICHAEL BARRY) 
9 November 1999 (1999-11 -09 'i 

the whole document 




1-13 


A 


US 5 929 083 A (KAN6 JIN AH ET AL) 
27 July 1999 (1999-07-27) 

WliUIC UUUUIllCIIL 




1-13 


A 


US 5 668 286 A (YAMADA HIROYOSHI ET AL) 
16 September 1997 (1997-09-16) 
the whole document 




1-13 



2 



Foim PCT/ISA/210 (ccntinuallon of second sheet) (July 1992) 



miormation on patent family members 


PCT/GB 01/01815 


Patent document 
cited in search report 


Put)lication 
date 


Patent family 
meml3er(s) 


Publication 
date 



wo 0021960 A 20-04-2000 AU 6113199 A 01-05-2000 



WO 9964417 A 16-12-1999 AU 4157199 A 30-12-1999 

BR 9910971 A 13-02-2001 

EP 1082323 A 14-03-2001 

NO 20006152 A 02-02-2001 



WO 9964416 


A 16-12-1999 


AU 


4156599 A 


30-12-1999 






BR 


9910915 A 


06-03-2001 






EP 


1082322 A 


14-03-2001 






NO 


20006149 A 


02-02-2001 



US 5792765 


A 11-08-1998 DE 


19604223 


A 


07-08-1997 




AT 


200285 


T 


1 r* A yi A A A •! 

15-04-2001 




AU 


1251697 


A 


14-08-1997 




BG 


101193 


A 


26-02-1999 




BR 


. 9700885 


A 


27-10-1998 




CA 


2196862 


A 


07-08-1997 




CN 


1160051 


A 


24-09-1997 




CZ 


9700340 


A 


13-08-1997 




DE 


59703261 


D 


10-05-2001 




EP 


0789025 


A 


13-08-1997 




HR 


970048 


A 


30-04-1998 




HU 


9700358 


A 


28-07-1998 




JP 


9316073 


A 


09-12-1997 




NO 


970511 


A 


07-08-1997 




NZ 


314179 


A 


23-12-1998 




PL 


318277 


A 


18-08-1997 




SG 


50791 


A 


20-07-1998 




SK 


15897 


A 


08-10-1997 




TR 


9700092 


A 


21-08-1997 



US 5981528 



09-11-1999 



AU 1805397 A 

EP 0882042 A 

WO 9730995 A 

OP 11514662 T 



10-09-1997 
09-12-1998 
28-08-1997 
14-12-1999 



US 5929083 A 27-07-1999 
US 5668286 A 16-09-1997 



NONE 










JP 


8073455 A 


19- 


■03- 


1996 


AU 


681953 B 


11- 


■09- 


1997 


AU 


2099995 A 


03- 


-10- 


■1995 


CA 


2183972 A 


21- 


-09- 


•1995 


CN 


1143961 A 


26- 


•02- 


■1997 


EP 


0750618 A 


02- 


■01- 


■1997 


JP 


9512785 T 


22- 


■12- 


•1997 


NZ 


283011 A 


22- 


-09- 


■1997 


WO 


9525106 A 


21- 


■09- 


■1995 



Form PCT/lSA/210 (patent family annex) (July 1992) 



-» 1 



